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AB STRAC T 
Tab l e  Moun t a in pine ( P inus pungens L am . ) i s  a h i gh l y  
intol e rant , s e ro t inou s - c oned spe c i e s  ende m i c  to the 
Appal ach i an Mount a ins . B e fore i t  c an s uc c e s s f u l l y  b e  
r egenerat e d , three condi t i ons mus t occur- - ( 1 )  h e at m u s t  be 
pre s ent to open its  s e rot inous c one s , ( 2 )  seed m u s t  fall  on 
m in er al s o i l , and ( 3 )  the ex i s t ing fore s t  c anopy mus t be 
removed in to expo s e  s e edl ings to full s un l i ght . Th e s e  
c ondi t ions a r e  on l y  m e t  in the advent o f  f i re. 
Th i s  s tudy was condu c t e d  in s t ands o f  T ab l e  Mountain 
p i n e  that were  burned by w i l d f i r e s  to see wh i ch burn ing 
c ondi t i ons b e s t  regenerate the spe c i e s . I t  showed that the 
b e s t  r e gene rat ion oc c u rred in areas burned by c rown f ire s . 
Wh i l e  re gene r a t i on was found in a r e a s  burned by hot s u r f a c e  
f ir e s  t h a t  removed some overs tory vegetat ion , v e ry l i t t l e  
regenerat ion w a s  found whe re l i ght s u r f a c e  f i r e s  h a d  burn e d . 
Th i s  s tudy s howed that adequate regene r a t ion o f  Tab l e  
Mount ain p i ne h a d  o c curred fo l l owing a f i r e  in a 2 0  year - o l d  
s tand. However ,  a n  1 1  ye a r - o l d  s t and s amp l e d  h ad p roduc e d  
v e ry f e w  cone s , and i t  i s  doub t ful that enough s e e d  was 
b e ing produ c e d  to r e generate that s t and shou l d  it burn now. 
Th i s  s t udy a l s o  r a i s e d  q u e s t ions conc e rn i ng the need 
for f i re management programs to p e rpetuate this f i r e ­
dependent spec i e s . 
i i i  
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CHAPTER I 
I NTRODUCTION 
Tab l e  Mountain pine ( P inus pungens L am . ) ,  short l e a f  
pin e ( P inus e c h i n a t a  L am . ) ,  Virgin i a  pine ( P inus v i rg i n i ana 
M i l l . ) ,  and p i t ch pine ( P inus r i g i da Mi l l . )  are the yel l ow 
pines nat ive to the south e rn Appal a ch i an Mount a i ns . Al l are 
p i one e r  spec i e s  that b e c ome e s tab l i s hed and deve lop as 
s t ands only f o l l owing d i s turban c e s  th at provide open 
c ondi t ions ( Harlow et a l . ,  1 9 7 9 ) . W i thout d i s turb anc e a l l  
are repl aced i n  natural fore s t  s uc c e s s ion b y  hardwoods that 
are more shade to l e rant ( Spurr and B arne s , 1 9 8 0 ) . 
The ye l low p i n e s  have two s i te requ i rements that mus t 
b e  c r e a t e d  by d i s turb an c e  be fore s t and e s t ab l i shment and 
dev elopment c an o c c u r : ( 1 )  a s e edb e d  of expos ed m i neral s o i l  
f o r  s ee d  germ inat ion and ( 2 )  expo sure o f  the s i te t o  ful l 
sunl ight ( Spurr and B a rne s , 1 9 8 0 ) . Tab l e  Moun t a in pine , the 
only South e rn App a l ach i an p ine h av ing a s e rot inous cone , 
a l s o  requ i r e s  a third condi t i on : tempe rature s h i gh enough to 
open the s e ro t inous cone s . 
Whi l e  f arming , graz ir. g ,  l ogging and f i r e have prov ided 
the n eeded s it e  requirements for natural regene rat ion of 
shortl e a f , V i rgini a ,  and p i tch p i n e s , only f i re wi l l  
p e rpetuate s t ands o f  Tab l e  Mount a in p ine . I n  preh i s to r i c  
t imes i t  w a s  l ik e l y  f i re a l one th at " kept p ine o n  the 
1 
r i dge s "  in  Southe rn App al ac h i an f o r e s t s  ( W h i t take r , 1 9 5 6 ) . 
Wh il e  s e veral authors s t ate that Tabl e  Moun t a i n  pine 
r equ i r e s  f i re ( Wh i t t ake r , 1 9 5 6 ; Spurr and B arne s , 1 9 8 0 ) , 
l i ttl e  i s  s a i d  about the " type "  o f  f ire that i s  requ ired . 
F i re s  burn the fore s t  in m any di f f e rent ways . They 
burn w i th varying inten s i t i e s , durations , and f r equenc i e s , 
a l l  o f  wh i ch are a f f e c t e d  by weather cond i t i on s , topography , 
and fu el typ e s  and amount s .  A f i re may s c arcel y  s c orch the 
s u r f a c e  fuel s  in one part o f  a s t and , and c ompl e t el y  burn 
out the c rowns in anoth e r . The wide v a r i a t i on in f i re 
char a c t e r i s t i c s  r e s ul t s  in v a rying e f f e c t s  on the s t ands in 
wh i ch they burn . 
The goal o f  th i s  s tudy was to i dent i f y and eval u a t e  the 
characte r i s t i c s  of f i re that are important in re gene rating 
Tabl e  Mountain pine in the s outhern Appal a c h i an s . 
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CHAPTER I I  
REVIEW O F  S E LEC TED LITERATURE 
A .  The Yel low P i n e s  
T ab l e  Mount a in p ine , shor t l e a f  pine , V i rg in i a  p ine , and 
pi t ch p i ne b e l ong to the S e c t ion D iplox yl on , the ye l l ow or 
h a rd p i n e s  ( Mi rov , 1 9 6 7 ) . They are the ye l l ow p i n e s  n a t iv e  
to  the Southern App a l a ch i ans and have t r a i t s  th a t  make them 
adept as p i one e r  t ree s . The s e  inc l ude the i r  winged s e eds 
borne in cones that are h i ghly hygro s c o p i c; thus they open 
and r e l e a s e  se eds wh en hum idity is low but remain c l o s e d  
when i t  i s  h i gh . The winds t h a t  shake s e eds f rom cone s 
during dry pe r iods gener a l l y  c a rry them s ome d i s t ance f rom 
the parent t re e , in c reas ing the l ikel ihood that they w i l l  
f ind a s u i t ab l e  s e edbe d f o r  germ i nation and growth . S e e d  
r e l e a s e  i s  in the f a l l , ex c ept f o r  Tab l e  Mount a in p ine w i th 
i t s  s ero t inous cone . Short l e a f  and pi tch pine have the 
ab i l i ty to sprout from e p i corrn i c  buds when a l l or a port ion 
of the s t ern is k i l l e d . 
Some o f  the more c ommon d i s turban c e s  in the a r e a  that 
c re a t e  cond i t ions f avorab l e  for ye l low p ine reprodu c t ion 
i n c lude: ( 1 )  l and c l e aring for f a rming , ( 2 ) graz ing , ( 3 )  
l o gging , and ( 4 )  f ire . Wh i l e  other d i s turban c e s  such a s  
l ands l i de s and bl ow- down by wind s t orm s  are c ommon to the 
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a r e a  ( Wh i t e , 1 9 8 7 ) ,  they occur too infrequent l y  to have 
pl ayed a m a j o r  ro l e  in m a i ntaining a pine component in the 
s outh e rn App a l ac h i an e co sys t em . 
Farming 
P r e - columb i an Indians in the region c l e a r e d  areas in 
the f o re s ts for f arm ing ( D av idson , 1 9 8 3 ) . Thi s  prac t i c e  
c on t i nued f o l l owing E u rope an s e t t l ement and p e aked around 
the turn of th i s  c entury . In r e c ent dec ade s , the prac t i c e  
h a s  b e c ome much more r e s t r i c t ed a s  virgin l ands s u i ted f o r  
agr i c u l ture a r e  n o  longer ava i l ab l e . 
As c u l t ivated fi e l ds are ab andone d ,  they o f ten 
r e generate to various p ioneer tree spe c i e s . on the drier 
s i t e s , ye l l ow pine s , part icul arly Virgin i a  and shor t l e a f , 
a r e  prom inent . I n  more m e s ic areas , o th e r  p i on e e r  spe c i e s  
such a s  ye l l ow-popl ar and b l ack l oc u s t  a r e  more preval ent . 
Ayr es and Ashe ( 1 9 0 2 ) noted that wh i l e  bottoml ands we re 
the f i r s t  to be c l e ared and c u l t ivated in the South e rn 
App a l a ch i ans , l at e r  popu l at ion pre s s ur e  pushed c u l t i v a t i on 
onto the h i gher s l op e s . They a l s o  ob s e rved young p ine 
r e generat ion on s om e  of th e s e  ab andone d  s i t e s . 
W i thout fur the r  d i s turb anc e ,  the s i t e s  are eventua l l y  
t aken over b y  more t o l e rant spe c i e s . Th i s  s ituat ion i s  
o f ten t e rmed " o l d  f i e l d  s uc c e s s ion '' in i t s  e a rly s t a ges , and 
known s imp ly  a s  f o r e s t  s u c c e s s ion a s  the l at e r  s e r a l  s ta g e s  
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deve l op ( Spurr and B a rne s , 1 9 8 0 ) . P e r i o d i c  outbreaks o f  the 
s outhe rn p ine b e e tl e  ( D endroctonou s f ront al i s Z irnrn. )  speeds 
s u c c e s s ion by rel e a s ing the r epl ac ement hardwoods that are 
general l y pre s ent b ene ath the pine c anopy ( Kuykenda l l , 
1 9 7 8 ) . 
Graz ing 
" Op e n 11 grazing o f  l i v e s tock was pr a c t i c e d  well into the 
twen t ie th c entury , al though Tennes s ee pa s s ed a f enc ing l aw 
in 1 9 1 3. cattl e , sheep and hogs we re a l l owed to roam f re e  
u n t il around Worl d  W a r  I I  when l and ownerships b e c ame more 
cl ear l y de fined and such " enc roachment " b e c am e  i ll e gal 
( Py le , 1 9 8 8 ) . Graz ing had a de trimental impa c t  on youn g 
hardwoods ( D ay and DenUyl , 1 9 3 2; DenUyl and Day , 1 9 3 4) ,  and 
f avored p ine regenerat ion. A New Engl and s tudy found that 
graz ing may have prov i ded a me thod o f  h a rdwood contrcl , 
e spec i al l y on ol d f i el d  s i t e s  be ing managed for coni fers 
( B ehre e t  al . ,  1 9 2 9 ) . 
Logging 
Wh i l e  the Indi ans cut t r e e s  from the f o re s t s  f o r  
num e rous u s e s , s uch as horne c on s t ru c t ion , p al i s ade s , e tc . , 
they did not have the t oo l s  to remove l a rge amoun t s  of  
t i mb e r  f rom the f o re s t . L arge s c al e  t imbe r  h a rve s t ing d i d  
not occur un t i l  a f t e r  European s e t t l ement . The wh i t e  
s e t t l e r s  b rought w i th them the technol og y to h arve s t  and 
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proc e s s  fore s t  produc t s . As wh i t e s et t l ement expande d ,  s o  
d i d  the dem and f o r  t imb e r , and harve s t ing and m i l l ing 
t echnol ogy advan c e d  to k e ep up wi th th i s  demand . Th i s  t rend 
c ontinued through the n in e t e enth c entu ry and pe aked in th i s  
re gion i n  the e a r l y  part o f  the twent i e th c entury. 
I n  the l ate 1 9 2 0 ' s ,  the l a s t  l ogging operat i on in the 
Gre a t  smoky Mounta ins National Park (G SMNP ) b e gan on the 
M i ddl e Prong o f  the L i t t l e  River . Wh i l e  e a r l y  l ogging in 
the area was general l y  s m al l - s c a l e ,  " s e l e c t i ve " h arve s t ing , 
i t  b e c am e  predom inantly l arge s c a l e , indu s t r i al l o gging 
a f ter the turn o f  the c en tury ( L amb e rt , 1 9 6 1 a ,  1 9 6 1b ;  Pyl e , 
1 9 8 8 ) . Logs were b e ing moved to l andings by s te am and 
gasol ine powe red s ki dders , loaded onto r a i l road c ar s , and 
s h ipped to the m i l l  at a record p ac e . By 1 9 3 9 , when logging 
operations in the park c e a s e d ,  an e s t im a t e d  one b i l l i on 
board f e e t  o f  t imbe r  had been removed ( L ambert , 1 9 6 1b ) . 
cut - over are as were l e f t  prim a r i l y  tre e l e s s , with 
h e avy accumul at ions o f  l ogging s l as h . only s m a l l  pockets o f  
t imb er that were not e conom i c a l l y  harve s t ab l e  were l e f t  
uncut . The s o i l  was o f t en s c arred f rom the s k i dding 
ope r a t i on s , expo s ing mineral s o i l  ( Pyle , 1 9 8 8 } . Th i s  
p ra c t i c e  o f  " cut out and get out " l e ft s i t e s  c ondu c ive to 
n a tural r e generat ion by the p i oneer ye l l ow p i n e s  and yel l ow­
popl ar , e spec i a l l y  wh ere f ir e s  con s um e d  the l ogging debri s . 
In m any i n s tanc e s , howe ver , th i s  was not the c a s e , 
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e spec i a l ly on good s i t e s  that s upported m ix ed m e s ophyt i c  
fore s t s  be fore h arve s t ing ( McC racken 1 9 7 8 ) . Reproduct i on on 
tho s e  s i t e s  was pr imar i l y  f rom h ardwood s prout s ,  e sp e c i a l l y  
o n  s i t e s  that were burned ( Froth ingham , 1 9 3 1 ) . 
Whi l e  f arm ing , gra z ing , and l ogging m ay provi de are a s  
s u i tab l e  for regener a t i on o f  a l l  o f  the ye l l ow p i ne s , s t ands 
of Tab l e  Mountain p ine are un l ik e l y  to f o rm a s  a r e s u l t  of 
the s e  condi t i ons due to the need for h i gh t empe ratures to 
open s e rot inous cones for s e ed rel e a s e . R e generation 
requ i rements for th i s  spec i e s  are b e s t  met where f ir e s  burn 
Tab l e  Moun t a in p ine s t ands . Wh i l e  f i re a l s o  p romo t e s  
regenerat ion o f  V i rgini a ,  p i tch , and shor t l e a f  p i n e s , it i s  
m o s t  import ant i n  the p e rpetuat ion o f  Tab l e  Mount a i n  p ine . 
B .  P inus pungens 
P inus pun gens was f i rs t c o l l e c t e d  somet ime be fore 1 7 9 4 
by Andre Michaux ne ar Tab l e ro c k  Mountain in Burke C o . ,  N . C .  
( Mi ch aux ,  1 8 8 9 ) , who at that t ime r e f erred to i t  a s  " Tab l e  
Moun t a i n  p ine " ( M i chaux ,  1 8 1 0; i n  Z ob e l , 1 9 6 9 ) . L ambe rt 
( 1 8 0 3 , 1 8 0 5 ) d i a gr ammed ,  f i gured , named , and des cr ibed i t  
f rom a c o l l e c t ion t aken in the "B lue Moun t a i n s '' o f  Virgin i a . 
Mc intyre ( 1 9 2 9 ) c a l l ed i t  " Mount a i n  P ine , " and noted that i t  
wa s al s o  c a l l ed a t  that time Pove rty P i n e , H i c kory P ine , 
P r i c k l y  P ine , B l ac k  P ine , s outhern Moun t a i n  P ine , and R idge 
P in e . I t  h a s  b e e n  a l s o  been c a l l e d  " Tab l e -Moun t a i n  pine " 
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( Brockman , 1 9 6 8) ,  " Tab l e - moun t a in p ine " ( B arre t t , 1 9 8 0) ,  
" t ab l e  moun t a i n  p ine " ( B arden , 1 9 7 8) ,  and " t ab l e-moun t a i n  
p ine " ( Ha r l ow e t  a l , 1 9 7 9) .  I t  wi l l  be r e f e r r e d  to in t h i s  
writing a s  " Tabl e  Mount a in pine " fol l owing L i t t l e  ( 1 9 7 9 ) . 
Geograph i c  Range 
Tab l e  Mountain p ine is endem i c  to the Appal ach i an 
Mountains and grows in unevenl y  d i s t r ibuted s t ands f rom 
Pennsylvan i a  to Georgi a .  I t s  range i s  almos t ent i r e l y  
with in tho s e  o f  p itc h and V i rgin i a  p i n e s , and i t  i s  by f ar 
the rare s t  o f  the thre e . Al though i t  common l y  o c c u r s  in 
s m a l l ,  den s e  s t ands , s u ch s tands are wide l y  s c a t t e re d  
throughout i t s  range , within wh ich a r e  l arge a r e a s  in wh i ch 
i t s  exi s t enc e  h a s  not b e e n  reported . In a r e a s  whe r e  i t  doe s  
o c c u r , i t  i s  u s u a l l y  found o n  xe r i c , i n f e rt i l e  s i t e s  that 
are the l e as t  f avorab l e  for tree growth ( Z obe l , 1 9 6 9) .  
Mos t  popu l a t ions o f  Tab l e  Mount a in pine are found in 
the Bl u e  R idge and V a l l ey- and-Ri dge prov inc e s  o f  the 
App a l a ch i an H i gh l ands ( Fenneman and John s on , 1 9 4 6; in Zob e l , 
1 9 6 9 ) . Some out lying popu l a t ions have b e en f ound outs ide o f  
th i s  region , but m ay not h ave ori ginated b y  natural m e ans . 
The s e  are as inc l ude the e a� t e rnmos t  record o f  Tab l e  Moun t a i n  
pin e in Hunte rdon Co . ,  N . J .  Othe r l o c at i ons t o  the e a s t  o f  
t h e  pr imary range inc l ude s i t e s  n e a r  Newark , D e l aware , 
Wash ington D . C . , c entral Virgin i a , and c e n t r a l  North 
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carol ina . I n  the s e  are a s , Tab l e  Mountain p i n e  i s  appare n t l y  
not reproduc ing , and woul d  d o  s o  o n l y  with t h e  oc currence o f  
m an -made d i s turb anc e s  ( Z ob e l ,  1 9 6 9 ) . T o  t h e  we s t  o f  the 
m a i n  r ange , the p ine  has been loc ated in Hawk i n s  co . ,  
Tenne s s e e , and in summe rs , P o c ah ant a s , and Rando lph Coun t i e s  
i n  We s t  V i r g i n i a  ( A l l ard and L eonard , 1 9 5 2 ; Z ob e l , 1 9 6 9 ) . 
E l evational Range 
T ab l e  Mount a i n  pine i s  prim a r i l y  f ound at e l evat ions 
b e tween 3 0 0  rn a and 1 2 2 0  m ,  exc eeding the 1 2 2 0 m e l evation 
only in Tenn e s s ee and North Caro l in a  ( Z ob e l ,  1 9 6 9 ) . Stupka 
( 1 9 64 )  reported Tab l e  Mountain pine , in l im i t e d  numb e r s , at 
s everal l o c a t ions over 1 6 7 5  m in the GSMNP , w i th a l one , 
s tun ted spec imen on Andrews B a l d  at 1 7 6 7  m .  Mos t  spec imens 
growing b e l ow the 3 0 0  m l ev e l  are found i n  the north e rn part 
o f  its r ange , and in several l o c a t ions in North carolin a and 
V i r g i n i a  ( Z obe l , 1 9 6 9 ) . 
A s pe c t  and Topography 
I t  h a s  been we l l  documen ted that the s i t e s  on wh i c h  
Tab l e  Moun t a i n  p i n e  commonly o c c u r s  are d r y  a n d  we l l  
drained ,  o f ten w i th shal l ow ,  rocky s o i l s , h aving s outh- t o  
we s t - f ac ing a s p e c t s  ( Ra c i n e , 1 9 6 6 ; Whi t take r , 1 9 5 6 ; Z obe l , 
aA l l  data m e a s urements we re recorded and c omputed in 
m e t r i c . Factors for convert ing to Engl i sh m e a surements are 
l i s t e d  in Tab l e  1 in the A ppendix . 
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1 9 6 9 ; ) .  I t s  ab i l ity to s urvive on the s e  droughty s i t e s  c an 
b e  attributed to m inimal int e r f e renc e f rom oth e r , l e s s  
drought re s i s tant spe c i e s . Adaptat ions s uch a s  l arger s e e ds 
( wh i c h  a l l ow for h e av i e r  s eedl ings with l onger root 
s ys t e m s ) ,  more l at e ral root s , and more branch e s  than p i t c h  
o r  Virgin i a  p in e s  ( Z obe l ,  1 9 6 9 ) incre as e the chan c e s  o f  
survival . 
Tab l e  Mountain pine i s  very shade- in tol e r ant ( B a rrett , 
1 9 8 0 ) , a f ac t o r  that a l s o  adap t s  i t  to the upp e r - s l ope 
pos it ions on s outh- and we s t - f ac ing s l ope s where i t  r e c e i v e s  
the mo s t  intens e s unl i ght . Th i s  s i tuat ion i s  true 
throughout its range , and the corre l at i on of the pres ence o f  
p i n e  w i th a s p e c t  h a s  been wel l  documented i n  the GSMNP 
( Stupka , 1 9 6 4; Wh i ttake r ,  1 9 56 ) . P e rhaps one o f  the b e s t  
documentat ions w a s  done b y  Z ob e l  ( 1 9 6 9 ) , where 3 4  o f  4 7  
s t ands s tudied h ad aspe c t s  ranging betwe en due s outh ( 1 8 0  
degree az imuth ) and due we s t  ( 2 7 0  degree az imuth ) . Only one 
s t and was found on a north f ac i ng s l ope , but was found in an 
o l d  f i e l d  w i th an 1 8  percent s l ope . In that s tudy , s t ands 
wi th s l op e s  l e s s  than 1 5  perc ent we re not p l o t t e d , a s  on 
s u c h  gent l e  s lope s " as p e c t  makes a m i n i m a l  di f ference and i s  
di f f icu l t t o  determ ine . "  
Cone S e rot iny 
The s erot inous cone o f  the T ab l e  Moun t a i n p i n e  i s  a 
charac t e r i s t i c  that makes i t  unique among the n a t ive ye l l ow 
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pines i n  the Southern Appal ach i ans . cone s e rot iny i s  a 
charac t e r i s t i c  th at c an b e  f ound in s e veral p i n e s  growing in 
d i f f e rent p a r t s  o f  the country , gene ral l y  in h i gh fire­
o c currenc e are a s . 
Othe r s e rot inous spe c i e s  i n c l ude J a c k  p i n e  ( P i nus 
b anks i an a  L . ) in  t h e  northern u.s. and Canada ; pond p ine 
( P inus s e rotina Michx . ) ,  whi c h  grows in the Co a s t al Pl ain 
f rom New Jersey to Florida and Al abam a ;  s and pine ( P inus 
c l au s a  ( Chapm . ) Vas ey )  wh ich grows p r im a r i l y  in c entral 
Fl orida ; knob cone pine ( P inus attenuata Lemm . ) ,  wh ich h a s  a 
r ange f rom s outhwe s t e rn Ore gon to southern Ca l i f o rn i a; and 
l odgepo l e  pine ( P inus contorta Dougl . ) ,  whi ch c an be found 
over much of the wes tern U .  s. ( Harlow e t  a l . ,  1 9 7 9 ;  
Z ob e l , 1 96 9 ) .  
The s e rotiny o f  Tab l e  Mountain pine may vary f rom s t and 
to s t and , and even f rom tree to tree with i n  a s t and . Con e s  
o n  Tab l e  Mount ain p ine have been known to remained c l o s e d  
f o r  up t o  about 2 5  ye ars and s t i l l  cont a i n  v i ab l e  s e ed 
( L amb , 1 9 3 7 ) . Most usua l l y  open much e a r l i e r  ( Z obe l , 1 96 9 ) .  
D i f f e rent l e ve l s  o f  s ero t iny s e em to b e  c ommon wi th other 
s e rot inous spec i e s  a s  we l l ,  where the more s e rot inous s t ands 
tend to be found whe re  f i re is more f requent . A good 
ex amp l e  i s  with l odgepol e  p ine, wh ich is h i gh l y  s erot inou s 
i n  much o f  the Rocky Moun t a in s , and gene r a l l y  non- s e rot inous 
in othe r a r e a s , such as the S i e rra Nevada range , whe r e  f i re 
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i s  not a s  preval ent ( Cr i t c h f i e l d ,  1 9 5 7 ) .  E v e n  pi tch pine , 
wh ich i s  not gener a l l y  cons idered to be a s e rot inous 
spec i e s , h a s  b e en found to show s e rotinous t r a i t s  in are a s  
w i th f requent f i r e  occurrence ( Fowe l l s , 1 9 6 5 ) . 
Mc intyre ( 1 9 2 9 ) , in  a s tudy on Tab l e  Moun t a i n pine in 
P enns ylvan i a , found di f f e re n c e s  in s e rot iny depending on 
aspec t ,  s t and dens i t y ,  and shading o f  cone s . Shaded cone s , 
e spec i a l l y  tho s e  in den s e  s t ands , tended to b e  more 
s e rot inous than unshaded c on e s  in more open s t ands . He 
s ugge s ted that t emperatures a s  l ow as 95 degre e s  F could 
open cones in the s e  open s t ands . 
Z ob e l  ( 1 9 6 9 ) not i c e d  s im i l ar envi ronmen t a l  d i f feren c e s  
in s e rot iny , and s ugge s t e d  th at this  var i a t i on i s  genet i c . 
H e  found that s tands in wh ich cone s opened w i th in the f i r s t  
two ye ars a f t e r  m aturity we re i n  the north e rn part o f  the 
r ange . When and he corre l ated s e rot iny w i th s ev e r a l  s i t e  
f ac tors , he found s i gn i f i c ant c orre l a t i on s  showing incre a s e s  
in  s e rot iny with de c re a s e s  in l at i tude . 
I n  a s tudy on cone s o f  Tab l e  Moun t a i n  pine ranging 
in  age from 0 - 1 1  years , B a rden ( 1 9 7 8 ) found that mos t  con e s  
remained unopened for the f i r s t  two ye ars , then about 4 0  
p e rcent eventu a l l y  opened i n  the ab s en c e  o f  f i re . The other 
6 0  perc ent remained c l o s e d  for a dec ade o r  more , and 
app e a r e d  to be " p e rmanen t l y  s e rot inou s . "  
I n  the s ame s tudy , B arden a l s o  t e s t e d  the time requ i red 
for c on e s  t o  open when p l a c e d  in an oven m a in t a ined at  1 0 0  
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degre e s  c. On l y  n ine pe rc ent opened in the f i r s t  two 
m inute s ,  but 7 8  percent opened b e fore four minut e s . Al l had 
opened b y  7 . 5 m inut e s . Th i s , he s t ated , s ugge s te d  a 
s t r at e gy o f  " wai t , but don ' t  wait too l ong , " f o r  the con e s  
t o  ope n i n  a f ir e . Th i s  wai t ,  he f e l t ,  a l l owe d t im e  for the 
mo s t inten s e  f l am e s  o f  a f i re to p a s s b e fore the s c a l e s  o f  
t h e  c on e s  opened and expo s e d  the s e e d . 
Wh i l e  i t  i s  e v i dent th at cone s on Tab l e  Mount ain p i n e  
may  open without f i re ,  i t  i s  a l s o  ev ident t h a t  a n  abundanc e  
o f  c on e s  remain c l o s ed , prov i ding an imm e d i a t e  s upply o f  
s e e d  f o l l owing a f ir e  o f  s u f f i c i en t  intens i t y t o  open the 
cone s , re gardl e s s  of the time of ye ar . Furthe r ,  tho s e  s e e d  
i 
that do f a l l  w i thout t i re gene ral l y  f ind an envi ronment 
uns u i t ab l e  for germinat ion and growth . 
P e rmanence 
B e c au s e  Tab l e  Moun t a in p i ne is a very shade into lerant , 
p i on e e r  s p e c i e s , i t  i s  u s u a l l y  r ep l a c e d  b y  more tol e rant 
hardwoods in l at e r  s e ral s t a ge s  in the ab s en c e  o f  
d i s turb anc e .  Whi l e  i t  i s  e v ident that Tab l e  Mountain p ine 
doe s  re l e a s e  s om e  s eed on an annual b a s i s  even in the 
ab s en ce  of f ir e , it is unl i ke l y  that th at s e e d  wi l l  r e s u l t 
in  s ub s t ant i a l  re gene r a t i on due to the l ac k  o f  the other 
b a s i c  regenerat ion requ i remen t s ; a m i n e r a l  s o i l  s e edb ed and 
ful l sunl i ght . There  are s om e  i s ol ated ex ceptions to th i s , 
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however ,  and s e l f -maint ain ing s t ands o f  Tab l e  Moun tain p i n e  
h a v e  b e en found o n l y  o n  s i t e s  t o o  s evere f o r  mos t compe t i n g  
v egetat i on . 
I n  an earl i er s t udy done at Looking Gl a s s  Rock , Barden 
( 1 9 7 7 ) de s c r ibed a s tand of Tab l e  Moun t a i n  p i ne that 
appeared to be  s e l f -maintaining . The s i t e s  he s tudied 
totaled 0. 2 7  h a. , were on s ou thwe s t  f a c ing s l op e s , and had 
shal l ow s o i l s  wi th much exposed roc k . Moun t a i n  l aurel 
( Ka lm i a  l at i f o l i a  L . ) was ab s ent o r  occurred a s  i s o l ated 
p l ant s . A t o t al of 1 5 5  Tab l e  Mountain pines c ompri s ed 6 7  
p ercent o f  the b a s a l  a r e a  on the s i t e s . One ches tnut oak 
( Quercus prinus L . ) and f i ve sma l l  red map l e s  ( Ac e r  rub rum 
L . ) in the s tudy area a c c oun ted for three p e r c ent of the 
b a s al are a. The remainder o f  the b a s a l  a r e a  was c ompri s e d  
o f  e a s t ern redcedar ( Jun iperus v i rgin i an a  L . ) .  The are a had 
not been burned s i nc e 1 8 8 9 , but s t ems of Tab l e  Mount a in pine 
wer e  f ound in a l l ag e  c l a s s e s , the m a j o r i ty ( 6 2 p e rcent ) in  
the 0 - 3 9 ye ar ag e  c l a s s . on l y  f ive tre e s  were f ound in the 
8 0- 9 9  ye ar age c l a s s. B arden noted n ine i n s t anc e s  where 
o l de r  tre e s  f e l l  between 1 9 5 0  and 1 9 7 5 ,  and nine t r e e s  
r e gene rated o n  t h e  new growing s i t e s  made avai l ab l e. 
B arden t e rmed th i s  a s  a " h en - c h i c k "  r e l at ion sh i p , whe r e  
a l arge " h e n "  tre e  h a d  a " ch i c k "  s eedl ing unde rne a th i t. A s  
l on g  a s  the " he n "  tree s urvive d , i t  s uppre s s e d  a n y  " ch i c k s " 
b e l ow i t. I f  the " h en " t r e e  had d i e d , th en the " ch i c k "  t r e e  
grew r ap i dl y , taking  advan ta ge o f  the inc r e a s e d  amount s  o f  
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ava i l ab l e  nut r i e n t s  and m o i s ture . L i ght d i d  not s e em to b e  a 
l im i t ing f a c tor a s  the " h e n "  tre e s  we re wide l y  spac e d ,  and 
shading a c t u a l l y  s e emed to have been bene f i c i a l  on the s e  
extreme l y  dry s i t e s . 
I n  a fol l ow-up s tudy ten ye ars l at e r  at  the 
s am e  s i t e , B arden ( 1 9 8 8 )  found th at th i s  s t and may not be as 
p e rmanent a s  it f i r s t  appe ared . In thi s  s t udy he found that 
h i gh mort a l i t y  had occurr e d  i n  the younge s t  age c l a s se s . 
On l y  37 pe r c ent of the popul at ion in the 1 0 - 3 0  year age 
c l a s s  had s u rv ived. In 1 9 7 6  there we re 8 6  T ab l e  Moun t a i n  
p i n e s  in t h e  0 - 9  y e a r  age c l as s . By 1 9 8 6 , a l l  but 1 7  h ad 
d i e d . I n  add i t ion , there were only 1 1  s t erns in the " new " 0 - 9  
ye ar c l a s s . He at tributed the mortal i ty o f  the youn ger 
s tern s  to drought , part i c u l arl y a 2 9 - day r a i n l e s s  p e r iod i n  
1 9 8 4 . Al l t r e e s  olde r  than 4 0  years survived th i s  drough t , 
s u gge s t in g  that they were more v i gorous and deeper roo ted 
than th e i r  younge r count e rpart s . B arden conc l uded th at " The 
que s t ion o f  whether th i s  popu l at ion is in  equ i l ibr ium in the 
s en s e  o f  equal mortal i ty and r e c r u i tment rat e s  must be 
answered negative l y. "  
Z ob e l  ( 1 9 6 9 ) s t ated that s t ands o f  Tab l e  Moun tain p i n e  
appear ing t o  b e  " pe rmanent " we re a s s o c i ated w i th having a 
s h a l l owe r l i t t e r  l aye r , more rock outcrops , and l e s s  b a s a l  
a r e a  than s t ands that wer e  more obviou s l y  s uc c e s s ional . H e  
al s o  s ugge s t e d  th at the amount and type o f  c ompe t i ng 
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vegetat ion i n f luence " pe rm anenc e , ' '  and that '' . . .  a s evere 
f i re is n e c e s s ary to s uc c e s s f u l l y  regenerate Tab l e  Mount a i n  
p in e on s i t e s  wi th a wel l - deve l oped shrub l ayer . "  
The s e  argument s  sugge s t  th at Tab l e  Moun t a i n  p ine c an 
m a i n t a i n  i t s e l f  i n  sm a l l  i s o l ated s t ands o r  a s  indivi du a l  
t r e e s  o n  ve ry s evere s i t e s  i n  t h e  abs en c e  o f  d i s turb anc e .  
B e c au s e  l i ghtning f i r e s  in the s outhern A pp a l ach i an s  are 
n e i ther f requent nor intense enough to have a m a j or e f f e c t  
o n  m a i n t a in ing exten s ive areas o f  p ine fore s t s  ( B arden and 
Woods , 1 9 7 4 , 1 9 7 6 ) , it has b e en hypothe s i z ed that in 
p r e- Co l umb i an t i me s , ye l l ow p i n e s  were r e s t r i c t e d  to the 
mo s t s evere s i t e s , and expanded the i r  range only a f t e r  
d i s turbance c r e a t e d  b y  E uro-Arn er i c an s e t t l e r s  ( Harmon , 
1 9 8 2) .  Howe ve r ,  i t  has r e c e n t l y  been argued that the pre ­
Columb i an l ands c ap e  was s h aped b y  dis turb an c e , p r i m a r i l y  b y  
aboriginal burn ing ( Ke e l , 1 9 7 6; Davi dson , 1 9 8 3 ; 
C r i ddleb augh , 1 9 8 4 ) . There fore , i t  i s  mos t  l i k e l y  that 
s t ands of Tab l e  Mountain pine have rema ined in the South e rn 
A ppal a ch i an l ands c ape  only b e c a u s e  o f  anthropoge n i c  
d ia turb an c e s  that d a t e  b a c k  thous ands o f  years . 
c. The Ro l e  o f  F i re in the Y e l l ow P ine E c o s ys tem 
The fore s t s  in the Southern A ppal ach i an r e g ion are very 
s u s c ep t i b l e  to b e ing burned by fore s t  f i re s , m o s t  of wh i c h  
are human - c au s e d  ( USDA , 1 9 8 9 ) . Fore s t s  in t h e  r e g ion are 
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general l y  more vulnerab l e  in the f a l l  and spring months . 
When  the hardwoods drop the i r  l e ave s , a new s uppl y  o f  f u e l  
i s  depos i t ed to t h e  fore s t  f l o o r. Upon i gn i t ion , a f i re c an 
spread qu i ck l y  through th i s  bed o f  l i gh t , f l ashy fuel , 
espec i a l l y  when a ided by warm , dry , and windy we ath e r  
c ondi t i ons. E v e n  a f t e r  p e r i ods o f  prec i p i t a t i on , the s e  
l e av e s  c an dry out qu i c kl y  in s unny , windy weather. F i re 
o c currenc e  i s  m o s t  probab l e  f rom l e a f - f a l l  un t i l  spring 
green-up. Very f ew f i r e s  occur dur ing the summ e r  months a s  
green-up reduc e s  the combu s t ib i l i ty o f  m any fue l s , and 
decompos i t ion i s  b r e aking down much of the l i gh t fue l. 
Al s o , when ha rdwoods are a s i gni f i c ant component , the 
c l o s in g  f o re s t  c anopy b l o c k s  much of the s un' s  drying 
c apab i l i t y. H i s t o r i c al l y ,  the h i gh e s t  f i re oc currence 
months are March , Apr i l , Oc tobe r ,  and Novemb e r  ( USDA , 1 9 8 9 ) .  
In the s outhern Appal ach i an re gion , t h e  m a j or i gn i t i on 
s o u r c e  o f  fores t  f i re s  i s  human - - e i ther by a c c i dental or 
intent ional me ans. Unl i ke the Ame r i c an We s t , in  the 
Southern App a l ach i ans l i ghtning pl ays an ins i gn i f i c ant ro l e  
in  c aus ing fore s t  f i res . L e s s  than three p e r c ent o f  a l l  
f i re s  in the region a r e  c au s e d  b y  l i ghtn i n g , wh i l e  ne arly 
h a l f are c au s ed b y  arson i s t s  ( USDA , 1 9 8 9 ).  
Fore s t  f i re s  in th i s  region re ach the i r  gre a t e s t  
i n t en s ity o n  upp e r  s l ope pos i t i ons o n  s outh- and wes t - f a c i ng 
s l op e s  ( B arden & Woods , 1 976 ) .  Thes e  s i t e s  tend to b e  dry 
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due to ex posure to h i gh insol at ion and wind; thus they burn 
more f requently and with greater intens i t y . The i r  
f l amm ab i l ity i s  furth e r  i n c r e a s e d  b y  the t endency o f  f i re to 
m a int a in p ine - dom inated e c o s y s t em s ; pine l i t t e r  is genera l l y  
deeper and more f l amm ab l e  than th at o f  l at e r  s e r a l  s tage s . 
The f l amm ab i l i t y  o f  the more extreme s i t e s  i s  p robab ly 
r espon s ib l e  f o r  the evo lut ion o f  the s erotinou s - cone hab i t  
i n  Tab l e  Moun t a i n  p ine . Y e l l ow p i n e s  are genera l l y  more 
produ c t i v e  on the s e  droughty s i t e s  as adapted hardwoods are 
s l ow growing and of poor form and qua l i ty ( Spurr & B arne s , 
1 9 8 0 ) . 
Harmon ( 1 9 8 2 ) showed f rom f i re s c ars in c ros s - s e c t i on s  
o f  o l d  t r e e s , that the f i re re turn interval i n  the we s t e rn 
end o f  the GSMNP averaged 1 2 . 7  ye ars . Wh i l e  he c oul d 
doc ument th i s  for only the p a s t  1 3 0  ye ars f rom l iving tre e s , 
f requent f i r e s  have l i k e l y  been common for s e veral thous and 
years a s  u s e  of t h i s  area by Indi ans b ack to the Archa i c  
p e riod ( 8 , 0 0 0  to 1 , 0 0 0  ye ars B . C . ) i s  now we l l  e s t abl i s h e d  
( Ke e l , 1 9 7 6 ) . S in c e  Woodl and t imes preh i s to r i c  Indi ans were 
l argely s edent ary and agr i c u l ture was the i r  primary m e ans o f  
l iv e l ihood . W i de spread woods burning dur i n g  the s ett l ement 
p e r iod is we l l  doc umen ted ( Pyne , 1 9 8 3 ; s t ewart , 1 9 6 3 ; 
L e yburn , 1 9 6 2 ) . 
S inc e  l i ghtning f i re s  are gene ral l y  n e i th e r  o f  s u f f i c i e n t  
f requency nor int ens ity to r e s ul t in s t an d  r ep l a c ement 
( B arden and Woods , 1 9 7 4 , 1 9 7 6 ) , f i r e s  o f  anthropogenic 
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origin were p robab l y  the prim ary perpe tuators o f  ye l l ow pine 
commun i t i e s  i n  the s outhern Appal achi ans . D av i ds on ( 1 9 8 3 ) 
found that peak  charcoal and p ine po l l en l eve l s  o c c u rred in 
s ed iment c o r e s  t aken f rom Lake - o f - the-woods in Cades Cove at  
b e tween 1 9 0 0  and 1 6 5  ye a r s  B P  ( be fore p r e s e n t ) .  She 
s ugge s te d  that a c t i v i t i e s  of p r e - Co lumb i an I n d i an s  may have 
been  the c au s e . B a s ed on charcoal and pol l e n  analys i s  in 
the Tel l ic o  r e g ion o f  the s outhern Appal ach i an s , 
Criddl eb augh ( 1 9 8 4 ) c l a i m s  that f i r e s  o f  anthropogen i c  
o r i gin h a v e  bee n c ommon i n  th i s  re gion f o r  at l e a s t  3 0 0 0  
years . 
Al though f i re s  of anthropogenic origin l i k e l y  s t arted 
on the l owe r , f l a t t e r  l ands that were conduc ive to f arm ing , 
th ere i s  no apparent r e a s on to b e l i eve that they d i d  not 
c arry onto the s l op e s  of s urround ing moun t a in s . The s e  f i re s  
we re m o s t  l i ke l y  t o  re ach th e i r gre a t e s t  intens ity on the 
dr i e r  south- t o s ou thwe s t - f a c ing s l opes where the pines are 
more pre v a l ent . 
The e s s en t i a l  rol e that f i re h a s  pl ayed in ma intaining 
y e l low p i n e  e c o s ys tems in E a s tern North Ame r i c a  h a s  b een 
c l e a r l y  doc umen te d ( Spurr and Barnes 1 9 8 0; Pyn e  1 9 8 2 ) . 
E ar l y  r e s earche r s , obs e rv ing the p reponderance o f  ye l low 
pin e s t ands on s outh- and we s t - f ac ing s l op e s , spe c u l ated a s  
t o  the i r  s t ab i l i t y  o n  the s e  s it e s  ( Wh i t t ak e r  1 9 5 6 ) . During 
the pas t dec ade there app e a r s  to b e  gen e r a l  agreement tha t , 
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except po s s ib ly on " new" so i l s  forming on roc k  out c rops , 
ye l low pine s t ands are not s t ab l e  and wi l l  be rep l a c ed by 
h a rdwoods ( Barden 1 9 7 7 ) . 
Cond i t ions in the Southern App a l a ch i ans h ave change d 
dramat i c a l l y  over the p a s t  s everal decade s . Ab andoned 
f arm l and that onc e provided exc e l l ent s e e db eds for the 
winged s e eds o f  the ye l low p i n e s  is no longer common and the 
" open range•• grazing po l i cy is no lon ger in e f f e c t . Logging 
is more l ik e l y  to b e  contro l l ed by fo r e s t  m anagement 
obj ec t i ve s , e s pec i a l ly on pub l i c  l ands , such that ye l low 
p ine s t ands o c c u r  prim a r i l y  wh ere they are p l anted "by 
pre s c r iption . "  I n  pr imit ive and natur al a r e a s  there is 
l i t t l e  d i s turbance ex c ept fo r the f ew f i re s  that " ge t  away . "  
E f f e c t ive f i re prevent ion and contro l  have gre atly 
r e du c e d  the a c re ag e  burned by wi l d f i re in r e c ent d e c ade s . 
I t  i s  now unl i k e l y  that a pione e r  s t and wi l l  burn duri n g  the 
l i f e - span of the pione e r  spec i e s  pre s ent , in con t r a s t  to 
L ambert ' s  ( 1 9 5 8 ) c l aim that 3 0 - 5 0  percent o f  swain county , 
No rth Caro l ina burned e v e ry year and every a c re burned 
w i thin a 5- ye ar p e r iod du r i ng pre- P ark days . Wh i l e  s u ch 
f i re p rote c t ion i s  e s s en t i a l  in mode rn fo res try prac t i c e , i t  
i s  re s u l ting  i n  the rep l ac ement o f  p ione e r  s t ands b y  l at e r  
s e ral s t ages in wh i c h  ye l low p i n e s  a r e  not a s ign i f i c ant 
component . 
Obs e rvat ions in the GSMNP over the p a s t  3 dec ade s 
conf i rm thi s  t rend . s t ands o f  Tab l e  Mountain p in e  that were 
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once u s e d  in t e ach ing dendrology to fore s t ry s tudents are 
now c l as s i f i e d  a s  hardwood s t ands . In at l e a s t  two 
i n s t anc e s  the convers ion was ab rupt as the p i n e  s t ands wer e  
k i l l e d  by b a rk b e e t l e s , r e l e a s ing the under s tory h ardwoods . 
on many s it e s  s uc c e s s ion h a s  progres s e d  to the point that 
comp l e t e  e l iminat ion of a pine s e e d  s ourc e is thre atene d ,  
which coul d r e s u l t  in the perm anent l o s s  o f  the pine 
c omponent unl e s s  art i f i c i a l  regenerat ion t e ch n iqu e s  are 
u s e d . 
Th i s  s uc c e s s i onal proc e s s  i s  e spe c i a l l y  important in 
the d e c l ine of Tab l e  Mountain pine in the reg ion . The other 
n ative ye l l ow p i n e s  are both more wide l y  d i s t r ibuted and 
c omme r c i a l ly importa�t .  Th ey are perpe tuated by the 
abandonment of agricul tural l ands and by f o r e s t  management 
a c t i v i t i e s . I n  contr as t , Tab l e  Mount a i n  pine is r e s t r i c te d  
to h i ghe r ,  dr i e r  s i tes  a n d  i s  o f  l i t t l e  comm e r c i a l  value 
b e c au s e  o f  inac c e s s ib i l i t y  and poor growth form . S ince m o s t  
o f  i t s  nat ive h ab i tat i s  in  pub l i c  own e r s h ip s  o n  wh i c h  f i r e  
prevent ion/ suppre s s ion e f forts h a v e  been r e a s onab l y  
e f f e c t ive f o r  the p a s t  s ev e r a l  decade s , n atural f o r e s t  
s uc c e s s i on a n d  p e r iodic outbreaks o f  t h e  s outhern pine 
b e e t l e  are rapidly e l iminat ing the s e  s t ands i n  the s outh e rn 
Appal ach i ans . 
cone s e rotiny in Tab l e  Moun t a i n pine provides a l arge 
b ank of s e e d  s tored on t r e e s , a l l owing for s ee d  d i s pe r s a l  
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immed i at e l y  fol lowing f ir e , r egardl e s s  o f  the t ime o f  the 
year they o c c u r . In the event of f i re , Tab l e  Mountai n pine 
has  uniqu e  r e generat ion advantage over oth e r  n a t ive ye l l ow 
p i n e s . As s e ed f rom the other p i n e s  i s  d i s p e r s e d  annual l y  
dur in g  the f al l , f i res oc curring a f t e r  s ee df a l l  wi l l  consume 
s e ed and any regeneration . onl y  wh en s e e d  i s  d i sp e r s e d  
a ft e r  a f i r e  c an s u c c e s s f u l  regenerat ion o c c u r . 
The regenerat ion advan tage o f  Tab l e  Moun t a i n  P ine was 
doc umented in a report done for the Nat ional P ark s e rv i c e  
( Buckne r e t  a l . ,  1 9 8 7 ) . In Apr i l ,  1 9 8 6  two f i r e s  burned i n  
t h e  GSMNP ; the H i c kory F i r e  o n  B o t e  Moun t a i n  o n  the 
Tenne s s e e  s i de o f  the park and the Pe achtree Fire on the 
North caro l ina s i de . The two f i re s  burned a r e as with 
s im i l ar s i t e - s i t u a t i ons , both o f  wh ich c o n t a i n e d  v ar i ou s  
m i xture s o f  ye l l ow p i n e s  and ha rdwoods . I n  the are a burned 
by the f i re on Bote Mountain , Tab l e  Moun t a i n  pine was th e 
dominant yel l ow p ine pres ent , wh i l e  in the a r e a  o f  the 
P e achtre e Fire it was ab s e nt . Virgin i a , shor t l e a f  and pi tch 
we re the ye l l ow pines p r e s ent . In the f i r s t  growing s e a s o n  
fo l lowing the f i re s , s e edl ings o f  Tab l e  Moun t a i n  p ine 
e s t ab l i shed in burned are as of the Bote Moun t a i n  f i re . The 
ext ent of th i s  r e gen e r a t i on is d i s c u s s e d  in d e t a i l  in 
Chapte r v. 
I n  the are a burned by the P e achtree F i r e , howeve r ,  
the re was no p i n e  r e generat ion f rom s e e d  during the 1 9 8 6  
growing s e a s on as the se  ye l l ow p i n e s  ( Virgin i a , short l e a f , 
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and p i tch ) had a l l  re l e a s ed the i r  s e ed the previous f a l l  and 
i t  was consum e d  by the f i re . 
D .  Fore s t  Fire Behaviora 
Envi ronmental Factors 
There  are m any d i� f e rent ways f i r e s  burn through the 
f o r e s t .  s om e  b a r e l y  burn a c ro s s  the s u r f a c e  o f  the ground 
whi l e  others rage through the c rown s consum ing l arge are a s  
in short p e riods o f  t im e . 
I n  any fore s t  f i re s i tuat ion , there are a lways three 
environmental f a c tors i n f l uenc ing th at f i re ' s behavior . 
The s e  f ac t ors are topography , we athe r ,  and f u e l . E a ch o f  
the s e  f a c t ors h a s  d i f f e rent c omponents a s  we l l  that a f f e c t  
f i re behavior . 
Topography , for examp l e , inc l ude s such c omponents a s  
s t e epne s s , l ength o f  s l op e , s l ope aspe c t , e l evat ion , and 
natur a l  b a r r i e r s . F i r e s  t end to burn f a s t e r  moving up a 
s l ope than down , and the s t e eper the s l op e , the f as te r  the 
uph i l l  spre ad. The longer a s l ope i s , the more momentum a 
f i re c an b u i l d  a s  i t  spre ads up i t . F i r e s  a l s o  burn more 
aThi s  s e c t ion was written b a s e d  on the working 
knowl edge o f  the author who h a s  over a d e c ade o f  e xp e r i e n c e  
in wi l d f i r e  s uppre s s ion. Th i s  expe r i e n c e  inc l udes t r a i n i n g  
i n  fore s t  f ire behavior ( Nat ion W i l df ire Coord i n a t ing Group , 
1 9 8 1 , 1 9 8 3 ) , wh ic h th e author has both c omp l e t e d  and 
i n s truc t e d . 
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inten s e l y  up dry c anyons or h o l l ows than on p a ra l l e l in g  
r i dge s , a s  t h e  f l ow o f  a i r  o u t  o f  the h e ad o f  the s e  
drainages c re at e s  what i s  c ommonl y  c a l l ed a " ch imney 
e f fe c t . "  Natural barri e r s  s uch a s  s t r e am s  and rock b l u f f s  
c an s l ow o r  s top the spread o f  a f i re . Unnatural b a r r i e r s  
s u ch a s  roads c an do the s ame . 
Weather c omponen t s  i n c l ude t emperature , r e l ative 
hum i d i ty , wind , and pre c i p i t at ion . W i nd c an c au s e  a f i re to 
spread faster and/or change d i r e c t i on . F i r e s  burn more 
inten s e l y  on warm days with low hum i di t i e s  than they do on 
cool , damp days . Rain , obv i ou s l y ,  c an put a f i re out. 
Fue l s  probab l y  inf luence f i re behav i or the mo s t . 
W i thout fue l , a f i re c annot burn . Aspe c t s  o f  f u e l  inc lude 
den s i ty ( fu e l  l o ad ) , c omp a c t i on , hor i z ontal c ontinu i ty ,  
vert i c a l  c on t inu i ty , s i z e , m o i s ture , and chem i c al make - up . 
The h e av i e r  a fu e l  l o ad i s , the gre ater the pote n t i a l  i s  
f o r  a hotter f i re . Howeve r , i f  the fuel  i s  c ompac t e d ,  then 
it may be harder for a f l ow o f  oxygen to " fa n "  the f i re . 
An y b re aks in h o r i z ontal c o n t i nu i ty , s u c h  a s  the topograph i c  
b arri ers ment i oned ab ove , c an s l ow o r  s t op a f i re . Vert i c a l  
c on ti nu ity o f  f u e l  de s c r ib e s  the pre s en c e  o f  f u e l  f rom the 
s u r f a c e  o f  the fore s t  f l oo r , through the m ids tory , up to the 
c anopy . The pre s enc e ( or abs ence ) of the s e  " l adde r "  fue l s  
c an de t e rm i n e  how h i gh up into the c anopy a f i re c an burn . 
Smal l - s iz ed ,  " f l ashy" fue l s , such a s  gras s , a l l ow 
a f i r e  to spread more rapidly than do l arge r- s i zed f ue l s  
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s uch as f al l en l o g s. However , the l arger fue l s  c an burn 
l onger and with more intens ity once i gn i t e d. The amount o f  
m o i s ture ava i l ab l e  i n  a f u e l  determines how qu i c k l y  a f i re 
w i l l  i gn i t e  and consum e  the fuel. The chem i c a l make-up o f  
the f u e l  wi l l  vary from s p e c i e s  t o  spe c i e s . P in e s , f o r  
exampl e ,  h ave n e edl e s  t h a t  c ontain s aps a n d  r e s i n s  t h a t  a r e  
m o r e  f l ammab l e  than s ap s  a n d  r e s ins in l e aves o f  mo s t  
h ardwood spec i e s. 
Topography , we ather , and fuel  a l s o  h ave i n f luenc e s  on 
e ach other that a f f e c t  f i re behavior . For i n s t an c e , warm 
temperature s ,  wind , and l ow r e l a t i v e  hum i d i t i e s  c an lowe r 
fuel  mo i s ture wh i l e  pre c ip i t a t ion and h i gh r e l a t i v e  
humid i t i e s  c an r a i s e  i t . H i gher e l evat ions t end to g e t  m o r e  
prec i p i t a t ion and h ave c o o l e r  temperatures t h a n  l ower 
e l ev a t i on s , and the fue l s  there may not b e  a s  dry. Spe c i e s  
c ompo s i t ion o ften change s with di f f e renc e s  in e l evat ion a s  
we l l. South and we s t  f ac ing s l op e s  tend to get more d i r e c t  
s un l i ght than north and e a s t  f a c ing s lope s , and fue l s  there 
wi l l  l i k e l y  dry f as t e r . Al s o , d i f f e rent spe c i e s  c ompo s i t i on 
i s  o f t en found on s outh and nort h  s l ope s . Moun t a inous 
t e r r a i n  c an c au s e  change s in wind speed and d i r e c t ion by 
r e s t r i c t i ng the a i r  f l ow through an are a and by diurnal 
warming and cool ing . 
The interact ions s e em endl e s s , and m any are pres ent on 
an y  given fore s t  f i re. The re fore , i t  is  s o m e t i m e s  di f f i c u l t  
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to go b a c k  to a burned area and determ i ne exac t l y  wh at the 
f ire did and why . Some things may s e em obv i ou s , s uch a s  
b e in g  abl e  t o  s e e  where a c rown f ire r an u p  a s t e ep south 
s l ope through a dens e  pine s t and . But why d i d  the f i re o n l y  
bu rn o v e r  t h e  s u r f a c e  o n  an adj a c ent r i dge t h a t  a l s o  had a 
s t eep south s l ope and a dens e s t and o f  p ine ? D i d  i t  burn 
when the hum i d i t y  was h i gh e r ?  D i d  i t  r a i n ?  s om e t im e s  you 
have to be there t o  s ee what h appened . And even then , i t  
s ome time s i s  not e a s y  to unde r s t and why i t  h appened as i t  
d i d . 
Typ e s  o f  Fore s t  F i r e s  
The way a fores� f i re b u r n s  i s  usual l y  de s c ribed a s  
b e ing e i th e r  ground f i re , s u r f a c e  f i re , or c rown f i re . 
Depending on the envi ronmental cond i t i ons p r e s ent , a f i re 
may burn a fore s t  in one , two , o r  a l l  thre e ways . 
The m o s t  common typ e  o f  f i re i s  a s u r f a c e f i re , in 
whi c h  the f i re primar i l y.burns fue l s  such as l e af  l itt e r , 
grass , dead logs , tree b r anche s , and smal l shrub s that l i e 
o n the fore s t  f loor . su r f ac e  f i r e s  may b e  s l ow and c re e p i n g  
or f a s t - spre ading and i n t ens e ,  depending o n  t h e  fuel  
l o ading , fu e l  type , and envi ronmental cond i t ions pre s ent . 
Ground f ir e s  occur when the organ i c  humus l ayer in the 
s o i l  is dry enough to burn . When the humus l ayer is damp , 
su r f a c e  fue l s  may s t i l l  b e  dry enough to c arry a hot f i r e  
wh i l e  l e av ing t h e  humu s l ayer intac t . However , when the 
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humus l ayer d r i e s , a f i re may burn deep down into i t , 
c reeping and smoldering for days . Some ground f i re s  may 
burn underne ath the s u r f a c e  far enough that it is not 
v i s ib l e  on the s u r f ac e . A ground f i re s om e t im e s  appears to 
be burn ing in pure s o i l , but is actua l l y  burning in humus 
and f ine  root h a i r s . Ground f i r e s  in the Southern 
Appal achi ans c an o c c u r  dur ing droughty p e r i od s , but are m o s t  
common in p e a t  b o g s  and swampy areas wh ere m i n e r al s o i l  m a y  
b e  b u r i e d  unde r s everal f e e t  o f  organ i c  matt e r . 
s ev e r a l  condi t i ons mu s t  be pre s ent f o r  a c rown f i re to 
o c cur . F i rs t , there mu s t  be enough intens i t y  in a s u r f a c e  
f i re to heat the vege t a t i on in t h e  fore s t  c anopy overhe ad 
and/or up- s l ope . s e c ondl y ,  there mus t be adeq u a t e  l adder 
fue l s  to c arry the f i re f rom the s u r f a c e  to the c rown . And 
f in al l y ,  the c anopy mu s t  b e  c l o s ed enough f o r  the f ire to 
spread f rom c rown to c rown . A f t e r  a crown f i re ge t s  
s t arted , t h e  f i re in t h e  c rown wi l l  o f ten s p r e a d  f a s t er th an 
the s u r f a c e  f i re b e l ow .  Crown f i r e s  are more l i k e l y  to 
o c cur in c on i f e rous fore s t s  than in ha rdwood fore s t s , and 
are more l i k e l y  to occur in mounta inous t e rrain than in 
f l a t l ands b e c au s e  heat , as r el e as ed , pre - h e a t s  f ue l s  up­
s l ope , m aking them more c ombu s t ib l e . 
on s ome  f i r e s , a l l  thre e typ e s  o f  f ir e  may o c c u r . on 
others , there may j u s t  be a ground f i re or s u r f a c e  f i re . As 
s t ated , how the f i re burn s depends on the c omb inat ion o f  
environme ntal fac tors invo l ved . 
2 7  
CHAPTER I I I  
OBJECTIVE S AND STUDY AREAS 
A .  Ob j e c t i v e s  
The obj e c t iv e s  o f  th i s  s tudy were to e v a l u a t e  f ir e  
e f fe c t s  o n  s t ands of Tab l e  Mountain p i n e  in t h e  southern 
Appal ach i ans by : 1 )  demons t rat ing that f i re is the component 
that mainta ins Tab l e  Mount a in pine in the r e g i on , and 2 )  
i dent i f ying the typ e s  o f  burn e f f e c t s  that are m o s t  
s uc c e s s ful in regener ating and perpetu ating s t ands of T ab l e  
Moun t a in p ine . 
To m e e t  the ob j ec t ives o f  th i s  s tudy , s t ands of Tab l e  
Moun t a in p i n e  h ad to b e  l oc at e d  that h a d  r e c en t l y  burne d . 
The f i r e s  that burned the s e  s t ands had to b e  l arge and 
s evere enough th at e f f e c t s  of varying f i re intens i t i e s  on 
the s t ands and any regenerat ion could be s tu d i e d . Due to 
the l im i t e d  o cc urrence of Tab l e  Mount a i n  pine , and b e c a u s e  
e f f e c t ive f i re supp re s s ion e f forts a l l ow for f ew l arge f i r e s  
i n  t h e  Southern Appal ach i ans , are a s  where th i s  interac t i on 
o c curred were extr em e l y  � im i t e d . 
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B .  S tudy Are as 
Su i tab l e  s tudy s it es were l o c ated w i th the ass is t an c e  
o f  pers onnel f rom the GSMNP and u. s. Fores t  S e rvi c e . The r e  
w e r e  two b as i c  c r i t e r i a  us e d  i n  s e l e c t ing t h e  s it es - - ( 1 )  a 
pu re t o  n e a r l y  pure s t and o f  Tab l e  Moun tain p i n e  had 
r e c e n t l y  burned , and ( 2 ) f i r e  intens i t i es v a r i e d  f rom 
c reeping s u r f a c e  f i res to runn ing c rown f i r e s . Th ree s i t e s  
m e t  thes e  c r i t e r i a  and were s e l e c ted f o r  this s tudy . Mos t 
o f  the f i e l d  r e s e arch was don e on Bote Moun t a in on the 
Tenness e e  s ide of the Gre at Smoky Moun t a ins Nat ional P ark . 
Addi t ional r e s e arch was done in the Hors eh i t c h  Gap and 
Greys tone Moun t a i n  are a s  of the Cherokee National Fore s t  in 
Gre ene County , Tenne ss e e  ( Fi gure 1 ) . S t and characteris t i c s  
v a r i e d  b y  and w i th i n  l o c a t ions ; thus s ev e r a l  d i f f e rent kinds 
of f i re e f fe c t s  were s tudied . 
Obs e rvat ions were also made on a l o c a l e  n e a r  O l d  Fort , 
McDowe l l  Cou n t y ,  North caro l in a  on the P i s gah Nat ional 
Fores t .  However ,  s t and characte r i s t i c s  at  O l d  Fort did not 
warrant exten s ive s ampl ing , and d is c u s s ion o f  f indings there 
wi l l  only be u s e d  to s upport f indings at  oth e r  l o c at ions . 
R e g ional Ch arac t e r i s t i c s . 
Clima te . The neare s t  National Weath e r  S erv i c e  weath e r  
s t a t i ons t o  t h e  s tudy are as a r e  loc ated a t  McGh e e - Tys on 
A i rport in Al c o a  ( Bote  Mount a i n  s i t e ) and at the Gre enev i l l e  
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Exp eriment st at ion ( Ho rs ehit ch G ap an d G reys ton e Mo untain 
s i te s ) .  As c l imate in the mo un t a in s  of E a s t  Tenne s s e e  is 
gre a t l y  in f luenced by changes in topo graphy and e l ev a t ion , 
the c l im a t e s  at the s t udy s i t e s , wh ich are at  h i gher 
e l ev a t ion s in mo un t a ino u s  topo graphy , are p rob ab l y  somewhat 
coo l e r  and we t t e r  than t he lowe r - e l evation v a l l ey s i t e s  
whe r e  the abo ve we ath e r  s t a t io n s  a r e  lo c a t ed . S h anks ( 1 9 5 4 ) 
no t e d  tempe rature d e c r e a s e s  o f  2 . 2 3 degre e s  F ( 1 . 2 4 degre e s  
C )  fo r every inc re a s e  in e l ev a t io n  o f  3 0 5  rn in the G re a t  
Smoky Mo un t a in s . P re c ip i t a t ion i s  in fluen c e d  a s  we l l , an d 
in c r e a s e s  a s  e l evat io n  in c re a s e s . over a thirty ye ar 
per io d , the  di f f e rence in averages f rom G atl inburg to 
C l in grnans Dom e  was 6 7. 8  ern , o r  an incre a s e  o f  1 3 . 0 8 ern per 
3 0 5  rn ( Tenne s s e e  Va l l ey Autho r i ty , 1 9 6 8 ) . In ano ther 
s tudy , S rn a l l shaw ( 1 9 5 3 ) fo und the p r e c i p i t a t ion i n c re a s e  to 
b e  2 2 . 9  ern p e r  3 0 5  rn .  
The c l imat e s  o f  the s tudy areas are gene ral ly 
warm and we t . u.s. Department o f  co mme r c e  r e co rds ( 1 9 8 9 ) 
s howed the aver age m e an t emperature at the we ath e r  s t a t ion 
at McGh e e - Tyso n A i rpo rt ( e l ev a t io n  2 8 1 . 6  rn )  i s  5 8 . 7  degre e s  
Fahrenh e i t  ( 1 4 . 8  degr e e s  Ce l s ius ) .  Ju l y  i s  the warme s t  
mon th o f  the year w i th an average tempe rature o f  7 7 . 6  
degre e s  F ( 2 5 . 3  degre e s  C ) , and J anu ary i s  the coo l e s t  with 
an average tempe rature o f  3 8 . 2  de gree s  F ( 3 . 4 degr e e s  C ) . 
The average annual prec ipi t a t ion i s  1 2 0 . 1 2 ern . Wh i l e  the 
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prec ip i t a t ion i s  we l l  d i s tributed throughout the year , March 
is h i stor i c a l l y  the wet t e s t  month with an average of 1 6 . 0 5 
em o f  pre c ip i t a t i on , wh i l e  Oc tob e r  i s  the dr i e s t  w i th an 
av e rage o f  6 . 9 3 e m .  
At the Greene v i l l e  Experiment S t a t i on ( e l evation 4 0 2 . 3  
m ) , the average annual t emper ature i s  5 7 . 0  de gre e s  F ( 1 3 . 8  
degre e s  C ) , wi th Jul y  b e ing the warme s t  month ( 7 5 . 9  de gre e s  
F o r  2 4 . 4  degre e s  C )  and J anuary the cool e s t  ( 3 6 . 8  degre e s  F 
o r  2 . 7  degr e e s  C ) . The aver age annual pre c ip i t a t ion at 
Greenev i l l e  is 1 0 7 . 3 1 em . July h a s  the wette s t  monthl y  
av e r a ge w i th 1 1 . 7 6 em , and oc tober h a s  the lowe s t  ( 6 . 4 8 em ) 
( U . S .  Dept . o f  commer c e , 1 9 8 9 ) . 
Vegetation . Botani c al l y ,  the southern App a l ach i an 
Moun t a i n  r e g i on i s  one o f  the mos t  divers e a r e a s  i n  No rth 
Ame r i c a . There  are 1 3 1  native t r e e s  in the GSMNP alone , 
wh i c h  i s  more than in a l l  o f  Eu rope ( King and S tupka, 1 9 5 0 ) . 
The r e  are approx i m at e l y  1 4 5 0  spe c i e s  o f  v a s cu l a r  p l an t s  
( Ho f fman , 1 9 6 6 ) ,  and o v e r  2 5 0 0  nonv as cul ar spec i e s  ( King and 
S t upk a , 1 9 50 )  f ound in the are a . Thi s  divers i t y  i s  not 
l im i t e d  to the GSMNP , but is preval ent throughout much o f  
the s outh e rn App a l ach i ans . S tupka ( 1 9 6 4 ) noted a c o l l e c t ion 
of over 4 0 0 0  s pe c i e s  c ol l e c t e d  by D r . A .  Gattinger in E a s t  
Tenne s se e  dur ing t h e  m id- 1 8 0 0 ' s . I t  i s  not known how many , 
i f  any , o f  tho s e  c o l l e c t i on s  were made ins ide the are a that 
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is now the GSMNP . Due to inac c e s s ib i l i t y ,  the GSMNP are a 
had l arge l y  b e en byp a s s e d by botan i s t s  unt i l  a f t e r  1 9 2 5 . 
Ac cording to K ing  and S tupka ( 1 9 5 0 ) , the p l ant l i fe o f  
the are a today repres en ts the vegetat ion that exis t ed in 
North Ame r i c a  dur ing the Tert i ary P e r iod . The s u c c ess ive 
i c e  ages of the P l e is t ocene t ime , however ,  c r e a t e d  
u nf avorab l e  growing c ond i t ions in t h e  North a n d  Wes t , 
e l im inat ing m any spe c i es ( De l court and D e l court , 1 9 8 7 ) . I t  
was during the s e  i c e  ages that spruce and f i r  fores t s  sp r e ad 
s outhward onto the h i gh r i dges o f  the Southern App a l a c h i ans , 
wher e c ondit ions we re s o  s evere that f ew oth e r  spe c i es cou l d  
s u rv ive . The s e  sp e c i e s , F r a s e r  f i r ( Ab i e s  f r a s e r i  ( Pursh ) 
P o i r . ) and red spruce ( P i c e a  rubens S arg . ) s t i l l  dom inate 
mount ain s l opes i n  the e as t e rn h a l f  of the GSMNP above 
e l ev ations of 1 5 0 0  m .  The s outhe rnmo s t  extent of the range s 
o f  the s e  two spe c i e s  is n e ar Cl ingmans Dome . 
Both o f  the s e  c on i f e r  popul at ions are currently be ing 
a l tere d by f a c tors that are not ful l y  unde rs t ood . 
Atmo sph e r i c  depos i t i on , c l im a t i c  warming , and other 
exo genou s f ac t o rs are poss ib l e  c au s e s . The b a l s am wool l y  
ade l gid ( Ade l ge s  p i c e a e  Rat z . ) ,  and aph id introdu c e d  f rom 
Europe around the turn o f  the c entury , ent e r e d  the P ark 
a round 1 9 5 7  and is curren t l y  k i l l in g  the l as t  r em a ining 
mature Fras e r  f i r  in the P ark . Whi l e  there is abundant f i r  
r e generat ion , i ts f ut u re as a fores t  type in the southern 
App a l ach i ans is unknown ( Eagar , 1 9 7 8 ) . 
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Bo t e  Mo untain S i t e . 
Phys i c al feature s . Bo t e  Mo unt ain l i e s  b e twe en the Wes t  
P rong o f  t h e  L i t t l e  R i v e r  and Laurel creek in t h e  wes t e rn 
po r t io n  o f  the GSMNP , appro x i m a t e l y  8 km e as t  o f  C ades cov e  
i n  B lount Co un t y ,  Tenness e e . The GSMNP encompas s es the 
Great smoky Mo unta ins , a s e gm ent o f  the Unaka Mo untains in 
the B l u e  Ridge P ro v i n c e  ( Fenneman , 1 9 3 8 ) . 
Bo t e  Mo unt ain was burned by a 2 7 3  ha f i r e  in Apr i l ,  
1 9 8 6 . P r io r  to burn ing , that s i te co ntained several s m a l l  
T ab l e  Mo unt a i n  p i n e  s t ands with s t and ages ranging f rom 
approximat e l y  50 to 80 ye ars a s  determ i ned f rom inc rement 
co r es . The s e  s t ands were growing o n  upper s lope po s i t io ns 
o n  so uth to we s t  aspe c ts at e l evatio ns ranging f rom 6 5 8  m to 
8 9 6  m .  S lopes ranged fro m  r e l a t i v e l y  f l at r idgeto ps to o v e r  
6 0  percent . 
The yo unger s t ands ( 5 0 - 5 5  years o l d )  o f  Tab l e  
Mo un ta in p ine o n  Bo t e  Mo untain were fo und whe re , a c co rding 
to GSMNP f i r e reco rds , a 4 0 - acre f i re burned in 1 9 3 1 . The 
o l de r  st ands p robab l y  o r i ginated f rom f i re s  that o c curred 
b e fo r e  P ark s e rv i c e  acq u is i t io n  that be gan in 1 9 2 8 , as f i re 
r e co rds showed no o th e r  f i res o n  Bo t e  Mo un t a in . s ev e r e  
f i res we re commo n in pre - Park days , espe c i a l l y  in a r e as 
co v e r e d  w i th lo gging s l ash ( Pyl e ,  1 9 8 8 ) . An e ar l y  P ark 
Range r , Char l i e  Dunn , re c a l l ed that a l arge f i re in 1 9 1 0  
burned the ent i re Wes t P rong , as wel l  as L au r e l  Creek 
( McCracken , 1 9 7 4 - 1 9 7 5 ;  in Pyl e , 1 9 8 8 ) . The p r e s ent age o f  
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the older s t ands ( approximate ly 8 0  ye ars ) o f  Tab l e  Mount a i n  
p i n e  o n  Bote Moun t a in ind i c a t e s  that they l ik e l y  regenerated 
as a res u l t  o f  th i s  1 9 1 0  burn . 
Subs trate . The comp l ex geology o f  the Great smoky 
Mount ains h a s  been de s c r ibed by King e t  a l . ,  1 9 6 8 , and King 
and S tupka , 1 9 5 0 . The e n t i r e  s tudy s i te on Bote Moun t a in l ies 
on E l kmont s andstone , a memb e r  o f  the Gre at smoky Group . 
I t  i s  a f e l dspath i c  s ands tone wh ich cont a i n s  b lu e  q u artz 
and is interbedded w i th m any th in to thick l aye r s  o f  dark 
argri l l ac eous and s i l ty rocks . Th i s  s ub s t ra t e  is 
P r e c ambr i an s e diment ary rock o f  the Ocoee S e r i e s , wh i c h  h a s  
b e en gre a t l y  a f f e c ted b y  fo lding , f a u l t ing , we athe ring , and 
m e t amorph i sm ( K ing et al . ,  1 9 6 8 ) . 
The s o i l s  at the Bote Mountain s i t e s  b e long to the 
R am s ey S e r i e s . The s e  s o i ls are s l a ty s i l t  l o ams of the 
s t e ep and very s te e p  ph as e s , and were derived f rom a c i d  
s ands tone s , quartz i t e s , s h a l e s , and s l ate s . They a r e  very 
s h a l l ow wi thou t , we l l - de v e l oped pro f i l e s , and are s t rongly 
acid and l ow in f e r t i l i ty ( E l der , e t  al 1 9 5 9 ) . 
Ho r s eh i tch Gap S i t e. 
Phys i c al feature s . Hor s e h i tch Gap i s  l o c ated on Short 
Moun t a in , wh i ch is found north o f  Gre ene Moun t a i n  in the 
s outh e rn port i on o f  Greene county n e a r  the North Carol ina 
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bo rde r . sho r t  Mo un t a in and Greene Moun t a in are s e gments o f  
the Unaka Mo unt a i n s . 
The s tudy s i t e s  at Hor s ehi tch Gap are l o c ated on a 5 4  
h a  trac t p ropo s ed i n  1 9 7 6  a s  the Hors ehitch Gap R e s e arch 
Natural Are a . Final approval o n  th i s  des i gn a t io n  is s t i l l  
pending . The Ho r s e hitch Gap s i t e s  h ave so uth e a s t to 
so u thwe s t  expo sure o n  s lo p e s  a s  s t e ep as 5 0  p e r c ent . 
E l e v at ion ranges f rom 6 3 4  m to 8 3 5  m .  
The Ho r s e h i t c h  Gap s i te con t a ined two d i s t i n c t l y  
d i f f erent s t ands o f  Tab l e  Mo untain p ine- - an o ld e r  s t and that 
o r i ginated f rom.  an Apr i l , 1 9 4 1  f i re that burned 1 2 0 0  ha , and 
a yo unge r , den s e  s t and that o r i ginated f rom an 8 0 0  h a  f ir e  
in  May , 1 9 8 1 , that burned throu gh t h e  o l d e r  s t and . 
Subs tr a t e . The geo lo gy at Horsehitch Gap i s  that o f  
t h e  Uni co i  and Oco e e  Supergro up formations . The Un i c o i  
fo rm a t io n  i s  made u p  o f  a mas s o f  s ediment ary ro c k s , whi ch 
are primar i l y  co ars e - grained and co nglomerat i c  s ands tone and 
s h al e ,  with s m a l l e r amount s  o f  quart z i t e . The Oco ee 
supergroup forma t ion i s  made up o f  und i f f e rent i a t ed 
m e t a s e dimena t a ry ro c k s , p r ima r i l y  phyl l i t e , s i l t s tone , 
arko s e ,  graywacke , and co nglomerate , with s m a l l amount s  o f  
qu art z i t e  and s l a t e  ( Gr i f f i th ,  e t  a l  1 9 7 6 ) . 
The s o i l s at Ho r s eh i tch Gap b e long to the Ram s e y  
s er i e s , and are  s tony l o am s  o f  t h e  very s t e ep ph a s e . The s e  
so i l s  are s im i l ar to tho s e  a t  Bo te Mo unt a i n  a s  they are 
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medium to s t rongly a c i d ,  poorly devel ope d , and l ow in 
f e rt i l i ty .  Depth to bedrock ranges f rom 1 5  em to 60  ern , 
and rock outc rops a r e  common ( E dwards , et a l  1 9 5 8 ) . 
Greys tone Moun t a in S i t e . 
Phys i c al feature s . Greys tone Mountain i s  l o c a t e d  in 
the Unaka Moun t a in s  approxim a t e l y  8 krn no rth of Short 
Mounta in . The s tudy s it e , wh i ch is l o c a t e d  on the e a s t  end 
of Greys tone Mount a in , has prim a r i l y  a we s t - f a c ing aspe c t  on 
s lopes ranging f rom 4 0  perc ent to 6 0  perc ent at e le v a t i ons 
ranging f rom 7 3 0  m t o  7 9 0  rn .  The s i t e  con t a i n e d  a 1 . 5  ha 
s t an d  o f  2 0  ye a r - o l d  Tab l e  Moun t a i n  pine that re gene rated 
f o l l owing an Apr i l  2 2 , 1 9 6 8  f i re that burned again on , oddly 
enou gh , Apr i l  2 2 , 1 9 8 8 . a Both fires were a r s on- c au s e d . 
Subs trate . The geo l o gy o f  Greys tone Mount a in i s  . that 
o f  the Un i c o i  f o rm a t i on , wh ich contains Camb r i an rocks o f  
the Ch i lhowee group . The Uni c o i  f o rm a t i on i s  made up o f  
f e l dspath i c  s ands t one s and conglom erate s , wi th s ome 
s i l t s tone and s h a l e  ( Rodgers , 1 9 5 6 ) . 
The s o i l s  at  Greys tone Moun t a i n b e long to the Ram s e y  
s e r i e s  ( Edwards , e t  a l , 1 9 5 8 ) , t h e  s am e  as  tho s e  f ound at 
Hors ehitch Gap . 
aP er s onal c ommun i c a t i on wi th Reed Jenn ings , Fore s t  
Techn i c i an , Nol i chu c ky Ran g e r  D i s t r i c t , Che rokee Nation a l  
Fore s t .  1 9 8 8 . 
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CHAPTER IV 
ME THODS 
A .  Bote Mount a i n  S i te 
The Bote Moun t a in s i t e  was s ampl e d  in the f a l l  o f  1 9 8 8 , 
thr e e growing s e a s on s  a f t e r  the Apr i l , 1 9 8 6  f i re . The f i re 
burned at varying intens i t i e s  through s everal s t ands o f  
n e a r l y  pure Tab l e  Mount a i n  pine . The s e  s t ands c overed 
approxim at e l y  70 h a  of the burned are a . Twenty- e i ght 2 0x 2 0  
m ( 0 . 04 ha ) pl ots were e s tab l i shed i n  the summer o f  1 9 8 6  for 
a pos t - f i re report to the GSMNP o f  f ir e  damage and the need 
f o r  rehab i l i t at ion ( Buckner , e t  a l  1 9 8 7 ) . For th i s  s tudy , 
1 8  o f  tho s e  p l o t s  were l o c a t ed and s ampl e d . The total 
s ampl e  are a o f  the p l o t s  was 0 . 7 2 ha , wh i ch amounts to 
s l i gh t l y  more  than a one percent s ampl e .  
Through a e r i a l  photo interpre t a t ion and ground 
r e c onnai s s an c e , the f ire was s trat i f i e d  into thre e l ev e l s  o f  
burn intens ity , c ate go r i z e d  as  fo l l ows : 
LOW : Are a s  burned by l i ght s u r f a c e  f i re that 
s c o rched l i t t l e  or none of the c rown s o f  mature 
t re e s . 
MED IUM : Are a s  where hot s u r f a c e  f i re s c orched the 
c rown s o f  most mature t r e e s  and torched 
individual t r e e s , but did not s upport a runn ing 
c rown f i re . 
HIGH : Are as wh e re s u s t a ined crown f i re oc curre d . 
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S ix p l o t s  were s e l e c t e d  f rom e a ch o f  the s e  burn l evel s 
f o r  s tudy . 
With i n  e ach p l o t , a s tem count o f  t r e e s  gre at e r  than 
7 . 5  em in d i am e t e r  at  b r e a s t  h e i ght ( DBH ) was m ade to 
r e c on s truc t the pre - f ire overs tory . Tree s  we re rec o rded by 
s pe c i es and d i am e t e r  ( ne ar e s t  2 e m  DBH ) . An as s e s sment of 
f i re dam age was made as we l l ,  with e ach tree b e ing rated as  
" k i l l ed , " " k i l l e d - b a c k , "  " damaged , "  o r  " none . "  ( " Ki l l ed-
b a c k "  was a s s i gned to stems of spec i e s  th at c an sprout from 
advent i t i ous buds f o l l owing s t em damage , s uch as m o s t  
hardwoods and p i tch p i ne . Tab l e  Moun t a i n pine w a s  t h e  only 
s pe c i e s  s ampl e d  that doe s not sprout f rom advent i t ious buds ; 
I 
thus they were r e c orced as  " k i l l e d 11 ra the r  than " k i l l ed-
b a ck . " )  
Wh i l e  i t  was not di f f i cu l t  to de term i n e  wh ich t r e e s  
we r e  e i ther k i l l e d  or k i l l ed-bac k ,  o t h e r  dam age v a l u e s  we r e  
n o t a s  e a sy to a s s e s s . N e a r l y  a l l  o f  the su rviving trees 
w i th i n  the burned a r e a  showed evidence o f  b e ing burned , such 
a s  a charred s t em or s c orched needl e s . Howeve r , i t  may be 
years be fore the t o t a l  imp a c t  o f  the f i re on the s e  t r e e s  c an 
b e  a s s e s s e d . There fore , only obvious damage was noted . I f  
the f i re burned the b a rk o f  a tree b adly enough t o  damage 
the c amb ium l ayer and l e ave a s c a r , o r  " c at f a c e , " it was 
r e c o rded as " damaged . 11 P in e s  wi th much o f  the c rown 
s c orched or c onsumed , but s t i l l  having green tops , were a l s o  
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c a l l ed " dam aged . "  Trees w i thout obv ious f i re e f f e c t s  we r e  
r e c o rded as  " none . "  
stems c ompr i s ing the pre - f ire s t and that were smal l e r  
than 7 . 5  em DBH , but t a l l e r  th an 2 m  in h e i ght , were 
r e c o rded as  s apl ings and t a l l i e d  by s p e c i e s . I n  add i t i on , 
s t em morta l i ty f rom the f i re and any pos t - f i r e  s t em 
sprouting were re c o rded . 
E ach Tab l e  Mountain pine was rated on the probab i l ity 
that enough heat was ava i l ab l e  to open its s e rot inous cone s . 
Th i s  was done by ob s e rving the amount of  the c rown o f  e ach 
tree that had been e i ther c onsum e d  or s c o r ched by the f ir e , 
and by ob s e rving the number o f  open and c l os e d  c ones 
rema i n ing on the tree . A tree w i th 5 0  percent o r  more o f  
i t s  c rown consum e d  or s c o rched , and with m o s t  or a l l  
r e s i du a l  c one s open , w a s  p l ac e d  in a " h igh "  probab i l i ty 
c l as s . I f  a tree ' s  c rown was l e s s  than 5 0  perc ent s c � rch e d ,  
and only about h a l f  o f  the c ones appe ared open , then a 
" moderat e "  r a t i n g  was as s i gned . I f  the f i re had not 
s c o rched the c rown and the m a j ority of cone s remained 
c l o s e d ,  a rating of " l ow "  was a s s igned . 
E ach o f  the 1 8  p l ot s  was div ided into four l O x l O  m 
qu adrats f o r  s ampl ing purpo s e s . I n  e ach quadrat , 1 6  s ampl e  
po ints we re r andom ly  l o c a t e d  us ing a grid g i v ing 6 4  s ampl e  
p o i n t s  pe r p l o t . At e ach s ampl e  point , the th i c kn e s s  o f  
r e s i du a l  organ i c  m a t t e r  ( ROM ) to  mineral s o i l  w a s  me asured 
to de t e rm i ne the e f f e c t  of organ i c  matter on Tab l e  Mountain 
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pine r e ge n e rat i on . The s e  ROM depths we re r e c orded into f i ve 
depth c l as s e s  as f o l l ows : 1 )  l e s s  than 1 em thi c k , 2 )  
b e tween 1 em and 5 em th i ck , 3 )  b e tween 6 em and 1 0  em 
th i c k , and 4 )  b e twee n 1 1  em and 15 em thic k ,  and 5 )  greater 
than 15  em th i c k . 
A c i rc u l a r  m i n ip l ot ( ar e a  = 0 . 2 5 m2 ) was e s t ab l i shed in 
wh i ch the numb e r of s e edl ings o f  Tab l e  Moun t a i n  pine was 
r ec o rded . The he i ght o f  e ach s eedl ing was r e c o rded to the 
neare s t  5 em . For e a ch of the s e  h i ghly intol e rant 
s e edl ings , the l i k e l ihood that it woul d  be ove r - t oppe d , 
s upp re s s ed and k i l l ed by comp e t i n g  vegetat ion was e s timated 
by c l a s s i fying e ac h a s  " f ree - to- grow , " " no t  f r e e - to- grow , " 
o r  "not ye t ab l e  to determine . "  Se edl ings th at we re al re ady 
dead were not ta l l i ed . 
Al s o  re c orded for e ach miniplot was the p r e s ence o f  
other woody spe c i e s . S in c e  mo s t  we re o f  sprout o r i gin and 
o c c u rred in c l u s t e r s , the pre s ence of any c l u s t e r  or sprout 
in a m i n ip l ot was r e c orded as " 1 . "  The h e i ght of the 
ta l l e s t  s p rout was re corded to th e n e a re s t  1 0  em . 
B .  Hors ehitch Gap S i t e 
Th e Hor s ehi tch Gap a r e a  was burne d  by hot f i re s  in 1 9 4 1 
and ag a in in 1 9 8 1 . S t ands o f  n e a r l y  pure Tab l e  Mountain 
p i n e  regenerated f ol l owing the 1 9 4 1  f i re . The 1 9 8 1  f i re 
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burned through the s e  4 0  ye a r - o l d  s t ands a t  varying 
intens i t i e s . Tab l e  Moun t a i n  pine again r e generated 
f o l l owing the 1 9 8 1  f i re , prim a r i l y  in th e hot te s t -burned 
a r e a s . 
The 1 9 8 1  f i r e  " c rown ed ou t "  in several p l a c e s . One 
very evident c rown f ir e  a r e a  i s  on the s outh - s outhwe s t  
s l opes o f  Short Mount a in , where a l arge a r e a  ( approximate l y  
2 0  h a ) o f  the fore s t  c anopy was compl e t e l y  consum e d . 
Accordi n g  to Reed J ennings , who fought the 1 9 8 1  b l a z e , f i re 
inte ns i t i e s  in th i s  are a were s o  h i gh that s ome t r e e s  were 
a c t ua l l y  burned o f f  a t  the s tump . a Th i s  ope n i n g  in the 
s t and , wh ich s omewhat re s emb l e s  a l arge c l e arcut , is now 
c ov e red with a th i c ke t  o f  dens e  Tab l e  Moun tain pine 
regenerat i on . In th i s  are a ,  only a very f ew individual 
s t em s  survived the 1 9 8 1  f i r e . The s e  trees c an b e  
s e en i n  and above th i s  th i c k e t  o f  regenerat ion . 
Adj a c ent to whe re  the c rown f i re made i t s  uph i l l  run , a 
sur f ac e  f i re burned through the s t and , l e aving the overstory 
i n t ac t . The re  is now a j agged , but ab rupt " edge " b e tween 
whe r e  the 1 9 4 1  s t and c rowned and wh ere i t  did not . s ome 
regenerat ion of T ab l e  Mount a i n  pine h a s  o c curred unde r thi s  
overs t ory a s  wel l ,  but i t  i s  sparse and l e s s  v i gorous than 
regenerat ion in the a r e a  where the c anopy was removed . 
aP er s onal c ommun i c at i on , 1 9 8 8 . 
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s ampl ing tran s e c t s  wer e  e s tabl i s hed to show d i f f ere n c e s  
i n  r e gen e r at i on den s i ty and v i gor between a r e a s  where the 
f i re c rowned and wh ere  it did not . Twenty- f i ve s ampl e po i n t s  
were l o c a t e d  at 2 5  rn interva l s  in f ive tran s e c t  l in e s  
e s t ab l i shed pe rpend i c u l ar to the s l ope . Tran s e c t  l i ne A was 
l o c at e d  in the are a c ompl e t e l y  c rowned out by the 1 9 8 1  f ir e , 
2 0  rn from the edge o f  the c anopy o f  the 1 9 4 1  s t and ( F i gure 
2 ) . Thi s  was done to s ampl e  s e edl ings th at we re not 
shaded by the r e s i du a l  s t and . As th i s  c anopy was to the 
e a s t  of th i s  " crown e d '' a re a , any shading r e c e ived wou l d  
o c c u r  onl y  i n  e a r l y  morning . L i ne B was l oc a ted 1 0  rn ins i de 
o f  the c anopy , wh i l e  L in e s  c, D ,  and E were l o c a ted 3 0  rn ,  5 0  
m ,  and 7 0  rn i n s i de o f  the s t and e dge r e spe c t ive l y . Thus , 
L in e  A was l o c a t e d  where f i re intens i t i e s  appe ared to b e  the 
hi ghe s t ,  and Line E was where they were the l owe s t . 
At e ach s amp l e  po int , a 5 0  rn 2 c i rcul ar p l o t  was 
e s t ab l i shed to r e c ord the dens i t y  o f  the 1 9 4 1  s t and . E a ch 
s t ern in the ove r s tory was recorded by spec i e s  and m e a s ured 
to the n e a r e s t  2 ern DBH . 
A 5 rn 2 s ubplot was s ampl e d  at e ach po int a s  we l l . In 
the s e  s ubplot s , r e generat ion was r e c o rded by spec ie s . The 
h e i ght o f  e ach s t ern in the s e  s ubp l o t s  was m e a s ured and 
r e c o rded in the f o l l owing he i ght c l a s s e s : ( 1 )  l e s s  th an 0 . 5  
rn ,  ( 2 )  0 . 5  to 0 . 9 9 rn ,  ( 3 )  1 to 1 . 9 9 rn ,  ( 4 )  2 t o  2 . 9 9 rn ,  and 
( 5 )  3 m or great e r . The numb e r  o f  s e edl ings o f  T ab l e  
Moun t a in p ine with a t  l e a s t  one cone was a l s o  r e corde d . 
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C .  Greys tone Moun t a i n  S i t e  
The 1 9 8 8  Greys tone Moun t a i n  f i re , wh i c h  burned 
approximate l y  1 5  h a , swept uph i l l  through a den s e , 1 . 5  ha 
s t an d  o f  Tab l e  Mountain pine th at regenerated a f t e r  the 1 9 6 8  
f i re . A c rown f i r e  burned nearly a l l  o f  thi s  den s e , 2 0  
y e a r - o l d  s tand . 
An i n i t i a l  v i s i t  to the s i t e  in Oc tober 1 9 8 8  reve a l e d  
t h a t  mort a l i ty w a s  v i rtu a l l y  1 0 0  percent . M ineral s o i l  was 
expos ed on the e n t i r e  s i t e . Cones we re pres ent in many o f  
the k i l l e d  T ab l e  Mountain p in e  s terns , the t a l l e s �  o f  whi ch 
wer e  4 - 5 rn .  Regenerat ion , howeve r ,  was a l m o s t  non­
e x i s t ent . Onl y  1 s e ed l i n g  was pre s en t  in 30 5 rn 2 c ir c u l a r  
p l o t s  s amp l ed . I n  a ne arby s t and o f  ol der Tab l e  Moun t a in 
p in e that burne d , regenerat ion was abundant , but only where 
m i n e r a l  s o i l  was expo s ed . P i t ch pines and hardwo ods in the 
s t and wer e  sprout i n g . 
I n  May , 1 9 9 2 , the s i t e was rev i s i t ed , and 3 0  5 rn 2 
c i rc u l ar p l o t s  we re again s ampl e d . The s e  p l o t s  we re l oc a t e d  
at  1 0  rn i n t e rv a l s o n  tran s e c t  l ines p ar a l l e l  to the s l ope . 
D i s t an c e b e tween t r an s ec t  l ines was 1 0  rn .  
I n  e ach p l o t , the numb e r  o f  s t ern s  in the p re - f i r e  s t and 
was t a l l i ed by spe c i e s  to r e c ons truc t the pr e - f ir e  s t and . 
For e ach p re - f i r e  s tern o f  T ab l e  Moun t a in p in e  t al l i ed , the 
pr es e nc e  of cones was rec orded as  "pre s ent " o r  '' not 
p r e s ent . "  
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In e ach p l o t , r e generat ion was re corded by spe c i e s  in 
the fol lowing he i ght c l a s s e s : ( 1 )  l e s s  than 0 . 5  m ,  ( 2 )  0 . 5  
t o  0 . 9 9 m ,  ( 3 ) 1 to 1 . 9 9 m ,  ( 4 ) 2 to 2 . 9 9 m ,  and ( 5 ) 3 m o r  
g r e a t e r . The numb e r  o f  p i t ch p ine and hardwood s tumps 
sprouting in e ach p l o t  was t al l i e d , w i th the h e i ght o f  the 
t a l l e st sprout r e corded . The o c c u rrence o f  regenerat ion o f  
mountain l aure l , b l ueberr i e s , and other shrubs was a l s o  
r e c o rded . 
D .  S t a t i s t i c a l An alys i s  
T o  t e s t  t h e  s i gn i f i c ance o f  d a t a  found in th i s  s tudy ,  
th e Kolmogorov - Sm i rnov one - s ampl e  t e s t  ( S i e ge l , 1 9 5 6 ) was 
u s e d . Thi s  is a non-param e t r i c  t e s t  of goodne s s - o f - f i t , but 
un l i ke the Ch i - square te s t , the Kolmogorov- Sm i rnov t e s t  a l s o  
g i v e s  the b r e ak in t rended d a t a  o f  s ign i f i c ant s amp l e s . 
The Kolmogoro v - S m i rnov t e s t  compares ob s e rved 
cumu l ative f requency d i s t r ibut ion against a theor e t i c a l  
cumu l ative f requency d i s t r ibut ion t o  determine the point 
that the s e  two di s t ribut ions show the gre at e s t  de v i a t ion . 
Thi s  point i s  c a l l ed the m ax imum dev i a t ion . The theore t i c a l  
d i s t r ibut ion repre s en t s  t h e  resul ts th at woul d  b e  exp e c t e d  
under the nul l  hypo th e s i s  th at there i s  n o  d i f f e renc e 
b e twe en the exp e c t e d  and ob s e rved r e s u l t s  and ob s e rved 
d i f f e renc e s  are m e r e l y  chance v a r i a t ions exp e c t e d  in a 
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r an dom s ampl e .  For exampl e ,  the r e s u l t s  found in HIGH­
intens i ty p l o t s  at  Bote Mountain we re tes ted against r e s u l t s  
f rom al l p l o t s  ( wh i ch inc luded the resul t s  o f  the HIGH­
intens i t y  p l o t s ) to s e e  if  di f f erences in the ob s e rvation s  
o f  t h e  HIGH- intens i ty-burn p l o t s  were s i gn i f i c an t , o r  i f  
tho s e  di f feren c e s  s impl y o c c u r red b y  chan c e . 
To t e s t  the nul l  hypothe s i s , the maximum dev i at ion i s  
det e rmined and comp ared t o  the s ampl ing d i s tribut ion of 
m ax i mum dev i at i on s  under the nul l hypothe s i s  at  a de s i red 
probab i l i t y ,  f rom wh ich c r i t i c al values h ave b e e n  determined 
( S i e g e l , 1 9 5 6 : 2 5 1 ) . Any m ax imum dev i at ion th at is f ound to 
b e  greater than or e qual t o  the c r i t i c al value o f  the 
m ax imum devi a t ion at  the de s i re d  p robab i l i ty l ev e l  i s  
s i gn i f i c an t  and the n u l l  hypothe s i s  i s  re j e c te d . The 
s i gn i f ic an c e  o f  any given v a l u e  o f  the max imum dev i a t ion 
depends on s ampl e  s i z e . 
For examp l e , i f  the max imum dev i a t ion we re found to be 
0 . 3 6 0  and the s amp l e  s i z e  was 2 0 ,  the c r i t i c a l  value o f  the 
m aximum dev i a t i on at the . 0 1 l e vel i s  0 . 3 5 6  ( S i e ge l , 
1 9 5 6 : 2 5 1 ) . The maximum d e v i a t i on ( 0 . 3 6 0 )  i s  greater- than 
0 . 3 5 6 ; thus s i gn i f i c ant at the . 0 1 l ev e l , and the nu l l  
hypothes i s  i s  r e j e c ted . 
I n  th i s  s tudy , d i f fe renc e s  we re c ons i dered s i gn i f i c an t  
when  the nul l  hypothe s i s  w a s  r e j e c t e d  at t h e  . 0 5 l evel , and 
h i gh l y  s i gn i f i c ant wh en  the nul l hypothe s i s  was r e j e c ted at 
the . 0 1 l e ve l . 
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Ch apter V 
RE S ULTS AND D I SCUSS ION 
A .  Bote Moun t a in S i t e  
P r e - f i re S t and Compo s i t ion and the Impac t s  o f  Burn i n g . 
overstory c ompo s i t ion . T ab l e s  A - 2 a and A- 3 show the 
r econs truc te d pre - f i r e  over s tory s t em c ount and b a s a l  area 
by s pe c i e s  o f  the 18  plots s amp l e d  on Bote Mount a in . Tab l e s  
1 and 2 s ummari z e  tho s e  p l o t  data into th e LOW- , MEDIUM- , 
and H I GH- int e n s i t y  burn l eve l s . The r e  were a total o f  4 6 8  
s t em s  wi th DBHs gre a t e r  than 7 . 5  em counted i n  the 1 8  p l o t s  
t h a t  h a d  a to t a l  b a s a l  a r e a  o f  1 4 . 5 9 m 2 ( 6 5 0 . 0 0 s t em s /ha and 
2 0 . 2 6 m 2 ;h a ,  r e s p e c t i v e l y ) . The c ompo s i t ion and f i re damage 
o f  the p i n e s  and h ardwoods wi l l  be d i s c us s ed s ep a ra t e l y . 
Pine s . Tab l e  Moun t a in pine ac counted f o r  6 3 . 8 9 percent 
of  the overs tory s t ems s ampl e d  and 6 7 . 5 8 percent o f  the 
b a s a l  are a . The r e  we re 2 9 9  Tab l e  Mountain p i n e s  for an 
average of 1 6 . 6 1 s t ems per p l o t  ( 4 1 5 . 2 7 s t ems /ha ) .  The 
average T ab l e  Moun t a i n  p ine s tem count for the LOW- intens ity 
plots was 1 1 . 5 0 s t em s /plot ( 2 8 7 . 5 0 s t ems /ha ) ,  1 5 . 3 3 
aAppend i x  T ab l e s  are numbered A- 1 , A- 2 ,  A - 3 , e t c . Text 
T ab l e s  are numb e r e d  1 ,  2 ,  3 ,  e t c . 
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Tab l e  1 .  s tem D en s i ty o f  P re - f i re overs tory at Bote 
Moun t a i n  ( s tem DBH 7 . 5  em and gre a t e r ) .  
P l o t  
Intens ity 
L e v e l  
LOW 
MEDIUM 
HIGH 
Tot al 
Tab l e  
Mtn . 
P ine  
P itch 
P ine 
Che s tnut 
oak 
S c ar l e t  
O ak 
Tot a l  Numbe r  o f  St ems S amp l e d  
6 9  
9 2  
1 3 8  
2 9 9  
2 9  
1 9  
4 
5 2  
4 
1 1  
3 
1 8  
1 7  
1 9  
2 8  
6 4  
Red 
Map l e  
9 
9 
8 
2 6  
Ave r age Numbe r  o f  s tems P e r  P l o t  
LOW 
MED IUM 
HIGH 
Tot a l  
LOW 
MED IUM 
HIGH 
Tot a l  
1 1 . 5 0 a 
1 5 . 3 3 
2 3 . 0 0 
1 6 . 1 1 
4 . 7 6  
1 1 . 7 8 
1 5 . 5 4 
1 1 . 9 5 
4 . 8 3 
3 . 1 7 
0 . 6 7 
2 . 8 9 
0 . 6 7 
1 .  8 3  
0 . 5 0 
1 .  0 0  
2 . 8 3 
3 . 1 7 
4 . 6 7 
3 . 5 6 
S t and�rd D e v i a t ion P e r  P l o t  
5 . 2 7 
3 . 8 7 
0 . 8 2 
3 . 9 8 
1 . 1 2 
3 . 1 3 
0 . 8 4 
1 .  9 7  
1 .  7 2  
1 .  7 2  
2 . 6 7 
2 . 1 2 
1 .  5 0  
1 .  5 0  
1 .  3 3  
1 . 4 4  
1 .  0 5  
2 . 2 4 
1 . 8 6 
1 .  6 9  
Ave r a ge Numbe r  o f  S tems P e r  He c t ar e  
LOW 
MEDIUM 
HIGH 
Total 
2 8 7 . 5 0 
3 8 3 . 3 3 
5 7 5 . 0 0 
4 1 5 . 2 7 
1 2 0 . 8 3 
7 9 . 1 7 
1 6 . 6 7 
7 2 . 2 2 
1 6 . 6 7 
4 5 . 8 3 
1 2 . 5 0 
2 5 . 0 0 
7 0 . 8 3 
7 9 . 1 7 
1 1 6 . 6 7 
8 8 . 8 9 
aAl l f i gures rounded to the n e are s t  0 . 0 1 .  
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3 7 . 5 0 
3 7 . 5 0 
3 3 . 3 3 
3 6 . 1 1 
Other 
Hdwds . 
6 
3 
1 
1 0  
1 .  0 0  
0 . 5 0 
1 . 6 7  
0 . 5 6 
1 . 1 0 
0 . 8 4 
0 . 4 1  
0 . 8 6 
2 5 . 0 0 
1 2 . 5 0 
4 . 1 7 
1 3 . 8 9 
T ab l e  2 .  B a s a l  Are a ( m 2 ) o f  Pre - f i r e  overs tory a t  
B o t e  Mountain ( s tem DBH 7 . 5  e m  and gre a t e r ) .  
P l ot Tab l e  
Inten s i ty Mtn . P i t ch Che s tnut S c ar l e t  R e d  Other 
L e v e l  P in e  P ine Oak oak Map l e  Hdwds . 
Tot a l  B a s a l  Are a  
LOW 2 . 8 1 a 1 . 0 3 0 . 2 4 0 . 4 6 0 . 1 7 0 . 1 9 
MEDIUM 2 . 7 9 0 . 84 0 . 2 8 0 . 4 0 0 . 0 9 0 . 0 2 
HIGH 4 . 2 6 0 . 2 5 0 . 0 4 0 . 6 7 0 . 1 9 0 . 0 1 
Tot a l  9 . 8 6 2 . 1 2 0 . 5 6 1 .  5 3  0 . 4 5 0 . 2 2 
Average B a s a l  Are a  P e r  P l ot 
LOW 0 . 4 7  0 . 1 7 0 . 0 4 0 . 0 8 0 . 0 3 0 . 0 3 
ME DI UM 0 . 4 6 0 . 1 4 0 . 4 5 0 . 0 7 O . C 2 0 . 0 0 
HIGH 0 . 7 1 0 . 04 0 . 0 1 0 . 1 1 0 . 0 3 0 . 0 0 
Tot a l  0 . 5 5 0 . 1 2 0 . 0 3 0 . 0 9 0 . 0 3 0 . 0 1  
S t and ard Devi at ion P e r  P l o t  
LOW 0 . 3 4 0 . 1 6 0 . 0 9 0 . 0 7 0 . 3 6 0 . 04 
MED IUM 0 . 2 9 0 . 1 6 0 . 0 7 0 . 0 6 0 . 0 1 0 . 0 1 
HIGH 0 . 3 9 0 . 0 7 0 . 0 1 0 . 0 8 0 . 0 4 0 . 0 0 
T o t a l  0 . 3 4 0 . 1 4 0 . 0 6 0 . 0 7 0 . 0 3 0 . 0 3 
Average Bas al Are a  P e r  Hectare 
LOW 1 1 . 7 1 4 . 3 3 0 . 9 9 1 .  9 3  0 . 7 2 0 . 8 0 
MEDI UM 1 1 . 6 0 3 . 5 1  1 . 1 7 1 .  6 7  0 . 3 8 0 . 0 8 
HIGH 1 7 . 7 6 1 .  0 4  0 . 1 8 2 . 7 9 0 . 7 9 0 . 0 3 
Total 1 3 . 6 9 2 . 9 5 0 . 7 8 2 . 1 3 0 . 6 3 0 . 3 1 
Ave r age DBH ( em )  P e r  st em 
LOW 2 2 . 7 7 2 1 . 2 9 2 7 . 5 2 1 8 . 6 4 1 5 . 6 0 2 0 . 2 4 
MEDIUM 1 9 . 6 3 2 3 . 7 6 1 8 . 0 5 1 6 . 4 1 1 1 . 3 2 9 . 0 0 
HIGH 1 9 . 8 3 2 8 . 1 9  1 3 . 5 4 1 7 . 4 5 1 7 . 3 3 9 . 9 6 
To t a l  2 0 . 4 9 2 3 . 8 1 1 9 . 9 5 1 7 . 4 8 1 4 . 8 6 1 6 . 7 3 
aAl l f i gur e s  rounded to the n e are s t  0 . 0 1 .  
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s t em s /plot ( 3 8 3 . 3 3 s t e m s /h a ) in  the MEDIUM- i n t ens ity 
p l ots , and 2 3 . 0 0 s t ems/plot ( 5 7 5 . 0 0 s tem s /h a ) in  the HIGH­
inten s ity p l o t s . The numb e r  o f  s tems p e r  p l o t  ranged f rom 
four to 54 ( Tabl e  A- 2 ) . Thi s  wide range l ik e l y  a c c ounts f o r  
t h e  h i gh s t andard dev i a t i on ( 1 1 . 9 5 s tems /plot ) i n  the 
s ampl e , e spe c i a l l y  among the ME DIUM- and HIGH - intens ity 
p l o t s  ( 1 1 . 7 8 s tems /plot and 1 5 . 5 4 s tems /pl ot , r e s pe c t ive l y )  
wh ere the wide s t  range s were ob s e rved ( 4 - 3 8  and 1 3 - 5 4 , 
r e spec t ive l y ) . Whi l e  the s e  ranges are qu i t e  wide , 1 1  o f  the 
1 8  plots had s tems coun t s  b e twe en 1 2  and 1 9 ,  wh ich is more 
r e f l e c t ive of the s ampl e  ave r a ge ( 1 6 . 6 1 s t em s /p l o t ) .  
The b a s a l  are a o f  Tab l e  Mountain pine averaged 0 . 5 5 
m 2 /pl ot ( 1 3 . 6 9 m 2 ;ha ) i n  the s ampl e .  The average b a s a l  a r e a  
i n  the LOW- intens i t y  p l o t s  w a s  0 . 4 7 m 2 ;pl o t  ( 1 1 . 7 1 m 2 /ha ) , 
wh i l e  i t  was s l i gh t l y  l e s s  in the MED IUM- intens i ty plots - -
0 . 4 6 m 2 /plot ( 1 1 . 6 0 m 2 /h a ) . The HIGH- inten s i t y  p l o t s  
averaged cons iderab l y  m o r e  with 0 . 7 1 m2 /plot ( 1 7 . 7 6 m 2 ;h a ) . 
Ave rage DBH for Tab l e  Mount a i n  pine in the s ampl e  was 2 0 . 4 9 
em , or 2 2 . 7 7 em , 1 9 . 6 3 em , and 1 9 . 8 3 em f o r  the LOW- , 
MEDIUM - , and HIGH- inten s i ty p l o t s , respec t iv e l y .  
As w i th s t em count , the r e  was a wide range in b a s a l  
a r e a s  ob s e rved among the 1 8  p l o t s  ( 0 . 0 7 m 2 /plot t o  1 . 3 1 
m 2 /plo t ) ,  wh ic h l i k e l y  a c c ounts for much o f  the s t andard 
dev i at ion shown ( 0 . 3 4 m 2 /plot ) . The wide r anges and h i gh 
s t andard dev i a t ions in s t em count and b a s a l  a r e a  r e f l e c t  a 
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very hete rogeneous popul ation o f  Tab l e  Moun t a i n p ine , wh i ch 
could be expec ted in the s e  o l d  s t ands . 
P i tch pine was found in the overstory o f  1 1  p l ot s , wi th 
a to tal of 5 2  s terns for an aver age of 2 . 8 9 s t erns /plot ( 7 2 . 2 2 
s terns/ha ) .  The i r  average DBH was 2 2 . 8 1 ern , and the average 
b a s al are a was 0 . 1 2 rn 2;plot ( 2 . 9 5 rn 2 ;ha ) . P i t ch pines wer e  
n o t as wide l y  d i s t r ibuted as  t h e  s t ern count sugge s t s , as 1 5  
pi tch pines were t a l l ied in one p l o t . Th i s  ac coun t s  for 
2 8 . 8 5 p e r c en t  o f  the stern count and 2 0 . 7 5  percent o f  the 
b a s al are a , and contribu t e s  to the h i gh s t andard devi ations 
shown ( 3 . 9 8 s terns/plot and 0 . 1 4 rn 2 /plot , r e s p e c t ivel y ) . 
Fire damage to Tabl e Mountain pine in overstory .  Tab l e  
A - 4  shows the dam age to the overs tory Tab l e  Mount ain p ine in 
e a ch of the 1 8  p l o t s . All but four of the 1 3 8  Tab l e  
Mountain pines i n  the HIGH- intens ity p l o t s  were k i l l ed 
( Tab l e  3 ) . The four surviving Tab l e  Mount a in p i n e s  we re i n  
t h e  s ame p l o t  and were found o n  th e f r inge o f  a c rowned- out 
a r e a  whe r e  they e s c aped the inten s e  f i re . Al though the 
MEDI UM- intens ity p l o t s  w ere not l o c a t e d  in areas that 
e xp e r i e n c e d  a running c rown f i re , 6 6  o f  the 9 2  Tab l e  
Moun t a i n  pine s ( 7 1 . 7 4 perc ent ) we re burned b a dly enough t o  
b e  k i l l ed . Thi s  compares t o  j us t  8 o f  6 9  ( 1 1 . 5 9 percent ) 
k i l l ed in the LOW- i n t ens i ty p l o t s . O f  the s urviving s t erns , 
four s t erns in the LOW- int ens ity p l o t s  and thr e e  i n  the 
MEDI UM- i n t ens ity p l o t s  we re c l as s i f i e d  as  " damaged . "  
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Tab l e  3 .  
P l o t  
Intens ity 
Level 
LOW 
MEDIUM 
HIGH 
Total 
LOW 
MED IUM 
HIGH 
Total 
summ ary o f  F i re D am age to Overs tory Tab l e  
Moun t a i n P i n e  at Bote Moun t a i n  ( s t ern DBH 
7 . 5  ern and greater ) .  
D am age to Tree Heat sus t a ined 
by Canopy/Cone s  
Tot a l  
Numb e r  Ch arred/ 
s terns None s corched Ki l l ed Low Mod . H i gh 
To tal s 
6 9  5 7  4 8 5 5  1 0  4 
9 2  2 3  3 6 6  0 6 7  2 5  
1 3 8  4 0 1 3 4  0 6 1 3 2  
2 9 9  8 4  7 2 0 8  5 5  8 3  1 6 1  
Ave rage DBH ( ern )  P e r  S t ern 
2 2 . 7 7 2 4 . 6 2 1 5 . 1 3 1 4 . 1 0 2 4 . 2 5 1 3 . 2 8 1 4 . 3 8 
1 9 . 6 3 2 0 . 3 1 3 3 . 7 1 1 8 . 4 9 1 9 . 5 4 1 9 . 8 7 
1 9 . 8 3 2 0 .  {7 3 1 9 . 8 0 1 9 . 2 9 1 9 . 8 6 
2 0 . 4 9 2 3 . 3 4 2 4 . 8 5 1 9 . 2 0 2 4 . 2 5 1 8 . 8 8 1 9 . 7 4 
aRat ing o f  the amount of heat s u s t a ined to open s e rot inou s 
cones in the c rown o f  t h e  tree . 
In the LOW- intens ity p l o t s , s t ern d i ame t e r  appe ared t o  
h a v e  h a d  an e f fe c t  o n  s urvivab i l ity . The average DBH o f  
a l l  6 9  T ab l e  Moun t a i n pines in t h e  LOW p l o t s  w a s  2 2 . 7 7 ern . 
The undamaged s terns had an average DBH o f  2 4 . 6 2 ern , wh i l e  
the e i ght that were k i l l ed averaged 1 4 . 1 0 e rn  DBH . However , 
unde r the Kolrnogorov- S rn irnov te s t ,  thes e  di f f e re n c e s  in DBHs 
we re not s i gn i f i c ant . 
Tab l e  Mountain pine s surviving the f i re we re l arger 
than tho s e  k i l l ed . Large d i am e t e r  trees have thi c ker bark , 
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providing more prot e c t ion to the c amb ium . In a re gre s s ion 
o f  bark th i c kne s s  on tree d i ame t e r , Zob e l  ( 1 9 6 9 ) f ound th at  
the b ark l ayer o f  s m a l l  Tab l e  Mountain p i n e  ( 1 0 em DBH ) i s  
thin ( 9  m m  o n  b ark r i dges ) ,  s im i l ar to that o f  V i r g i n i a  
pin e . A t  l arger d i am e t e r s  ( 4 1 em ) ,  howeve r , t h e  b ark 
b e come s  s i gni f i c an t l y  th i c ke r  ( 2 5 mm ) ,  r e aching the 
th i c kn e s s  of pitch pine b ark . Ano ther r e a s on for the 
in cre as e d  survival in the l arge r d i am e t e r  s t ems m ay be that 
they wi l l  genera l l y  be  t a l l e r  than smal l e r  s t ems , w i th more  
o f  the ir c rowns above the heat o f  a sur f a c e  f i re . 
As f i re inten s ity incre a s e s  above the c o o l  s u r f a c e  f i re 
s t age to the hot , s urf a c e  f i re and c rown f i re s t a ges , s tem 
s i z e  prob ably has a much smal l e r  e f f e c t  on a t ree ' s  chan c e  
o f  s urv i v a l . Thi s  i s  b e c au s e  f i re damage t o  the t r e e ' s  
c r own b e c om e s  much more detrimental than in a l ow- inten s e  
burn . For examp l e , the four s urviving t r e e s  in p l o t  numbe r  
1 3  had a s l i ghtly h i gher average DBH than tho s e  k i l l e d  i n  
the s ix HIGH- inten s i ty p l o t s  ( 2 0 . 7 3 em and 1 9 . 8 0 e m  
r espec t ive l y ) . However , the i r  survival c an m o r e  l i ke ly b e  
a t t ribut e d  to the i r  l o c at ion on t h e  e dge o f  t h e  c rown f i re 
are a than the i r  to s iz e . The s am e  i s  l ik e l y  t rue wi th the 
t r e e s  in the MED IUM- inten s ity p l o t s . Wh i l e  the undamaged 
s t ems had a l a rge r average d i am e t e r  ( 2 0 . 3 1 em ) than tho s e  
that wer e  k i l l ed ( 1 8 . 4 9 em ) ,  the s e  di f f e renc e s  wer e  not 
s i gn i f i c ant unde r the Kolmogorov- Sm i rnov t es t . 
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The probab i l ity that the s e rotinous cones o f  the Tab l e  
Mounta in p in e s  r e c e ived enough heat t o  open w a s  h i gh e s t  i n  
the HIGH- inten s i ty p l o t s . O f  the 1 3 8  s t erns in tho s e  p l ot s , 
1 3 2  were in the " h i gh "  probab i l ity c a te gory and h i ghly 
s i gn i f i c ant according to the Kolrnogorov-Srni rnov t e s t . None 
we re ranked a s  " l ow . " In the MEDIUM- inten s i ty p l o t s , 2 5  o f  
the 9 2  s t erns we re r anked a s  " h i gh "  and the remainder as 
" moderate " .  Only four of the 69 Tab l e  Mount ain pines in the 
LOW- inten s i ty p l o t s  we re ranked a s  " h i gh , " w i th 10 ranked as 
" moderate . "  The m a j ority ( 5 5 )  were ranked a s  " l ow , " wh ich 
is  h i ghly s i gn i f i c ant a c c ording to the Ko lrnogorov - Srni rnov 
t e s t . On the " low" t r e e s , only a f ew con e s  on the l owe s t  
b r anch e s  we re ob s e rved to b e  opene d ,  wh i l e  the cone s in the 
upper p art of the c rown appeared un a f f e c t e d  by the f i re . 
Fire damage to pitch pine in overstory . Tab l e  A- 5 i s  a 
s ummary o f  damage to the p i t c h  pine s terns in the overs tory . 
L ike T ab l e  Mount a i n  p ine , mos t  o f  the p i t ch p i n e  t re e s  in 
the MEDIUM- and HIGH-int en s i ty p l o t s  were k i l l ed-back by the 
f ir e . 
I n  the MEDIUM- intens i ty p l o t s  1 0  o f  the 1 9  pi tch pine 
tr ee s ( 5 2 . 6 3 perc ent ) we re k i l l ed-bac k ,  a s  we re three o f  the 
four counted in the  HIGH- intens ity p l o t s  ( Tab l e  4 ) . Only 
one o f  the  2 9  p i tch p i n e s  ( 3 . 4 5 percent ) in  the LOW­
inten s ity p l o t s  was k i l l e d-bac k . Of the s u r v i v i n g  s terns , 
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Tab l e  4 .  
P l o t  
Inten s i ty 
Level 
LOW 
MED IUM 
HIGH 
Tota l  
LOW 
MEDIUM 
H I GH 
Total 
summ ary of F i re Damage to ove r s tory P i t ch P ine 
at  Bote Moun t a in ( s tern DBH 7 . 5  ern and g r e a t e r ) .  
Damage to Tree 
Tot a l  
Numbe r  Charred/ K i l l e d  
S terns None s c o rched B a c k  
Tot a l s 
2 9  2 6  2 1 
1 9  3 6 1 0  
4 1 0 3 
5 0  3 0  8 1 4  
Av e rage st ern DBH ( ern )  
2 1 . 2 9 2 1 . 7 5 1 9 . 2 4 1 0 . 0 0 
2 3 . 7 8 3 2 . 7 6 2 1 . 3 1 2 1 . 8 6 
2 8 . 2 0 4 6 . 0 0 1 8 . 8 3 
2 2 . 8 1 2 4 . 2 5 2 0 . 8 1 2 0 . 6 1 
s ix p i tch p i n e s  in the MED IUM p l o t s  and two in the LOW p l o t s  
we re rec orded a s  damage d ,  primar i l y  b y  butt-char wounds . 
As with Tab l e  Moun t a i n pine , the p i t ch pine s t ern s  
s urviving t h e  f i re h ad a l arger average D B H  than tho s e  
k i l l ed-b ac k . The s ingl e p i tch pine k i l l ed-b ack in the LOW 
p l o t s  had a DBH of 1 0  ern , whi l e  the ave rage DBH of a l l LOW 
p l o t  p i tch p i n e s  was 2 1 . 2 9 ern . I n  the MEDIUM p l o t s , the 
n i n e  s urviving s t ern s  ave r aged 2 5 . 6 9 ern DBH , whi l e  thos e  
k i l l ed-back averaged 2 1 . 8 6 e rn  DBH . Howe v e r , the s e  
d i f f e renc e s  in d i ameters were not s i gn i f i c ant a c c ording to 
the Kolrnogorov - s rn i rnov t e s t . The one survivor o f  the four 
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p i tch p i n e s  in the HIGH p l o t s  was a 4 2  em DBH spec imen 
l ocated in the s am e  are a of the plot that the four surviving 
T ab l e  Moun t a i n  p i n e s . 
Of  th e 2 2  p i t ch p i n e s  that were dam aged or k i l l ed­
b ack , 1 5  of them ( 6 8 . 1 8 percent ) had e p i c o rm i c  and/ o r  b a s a l  
s prouts . Thre e  growing s e asons a f t e r  the f i r e , s om e  o f  the 
p i tch pines that had been c omp l e t e l y  c rowned out h ad 
sprouted epicorm i c a l l y  wi th s uch v i gor that th e y  appe ared 
undam aged f rom a d i s tanc e . 
Hardwood overs tory compo s it ion and f ire damage . Tab l e  
5 shows the damage the hardwoods i n  the overs tory s u s t a i n e d  
f rom t h e  f i re . A s  a whol e ,  t h e  hardwoods d i d  not f ar e  as  
we l l  in the  f i re a s  did the p i n e s . In the LOW- inten s ity 
p l ots , 13  o f  the 36  hardwoods we re k i l l ed-b ack wh i l e  s ix 
s u f fe re d severe  b ark char wounds . Al l of the 8 2  hardwoods 
f ound in the MED IUM and HIGH p l o t s  we re k i l l ed-b a c k . 
As with the pines , the s urv i v i n g  hardwood s t ems were 
l arger in d i am e t e r  than tho s e  k i l l e d-bac k . I n  the LOW­
intens ity p l o t s , the 2 3  surviving hardwoods averaged 2 1 . 2 0 
em DBH , wh i l e  the thirteen k i l l e d-back ave r a ged 1 5 . 9 2 em 
DBH . The average DBH o f  a l l  ha rdwoods th at were k i l l ed-b ack 
was 1 6 . 2 2 em . 
The mo s t  abundant overs tory hardwood s pe c i e s  was 
s c ar l e t  oak ,( Quercus cocc inea Muenchh . )  w i th a total o f  6 4  
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Tab l e  5 .  F i re D amage to ove r s tory Hardwoods at  Bote 
Mount ain ( s tem DBH 7 . 5  em and gre a t e r ) .  
Damage to Tree 
P l ot Tot a l  
In tens ity Numbe r  Ch a rr e d/ Ki l l e d  
Level S tems None S corched B a c k  
Che s tnut oak 
LOW 4 1 1 2 
MEDIUM 1 1  0 0 1 1  
HIGH 3 0 0 3 
Total 1 8  1 1 1 6  
Avg . DBH 1 9 . 9 5 4 0 . 0 0 1 8 . 0 0 1 8 . 1 0  
s c ar l e t  O a k  
LOW 1 7  1 0  2 5 
MEDIUM 1 9  0 0 1 9  
HIGH 2 8  0 0 2 8  
Total 6 4  1 0  2 5 2  
Avg . DBH 1 7 . 4 8 2 0 . 4 5 2 0 . 0 0 1 6 . 7 4 
Red M apl e 
LOW 9 5 1 3 
MED IUM 9 0 0 9 
HIGH 8 0 0 8 
Total 2 6  5 1 2 0  
Av g .  DBH 1 4 . 8 6 1 7 . 4 4 1 8 . 0 0 1 3 . 9 7 
Other Hardwoods 
LOW 6 1 2 3 
MED IUM 3 0 0 3 
HIGH 1 0 0 1 
Total 1 0  1 2 7 
Avg .  DBH 1 6 . 7 3 3 6 . 0 0 1 1 . 0 5 1 3 . 5 2 
Al l Hardwoods 
LOW 3 6  1 7  6 1 3  
MEDIUM 4 2  0 0 4 2  
HIGH 4 0  0 0 4 0  
Tot a l  1 1 8  1 7  6 9 5  
Avg . DBH 1 7 . 3 0 2 2 . 4 9 1 6 . 7 9 1 6 . 2 2 
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s t ems t a l l i e d  in the s ampl e .  s c a r l e t  o ak ave raged 3 . 5 6 
s t ems/plot ( 8 9 . 0 0 s t ems /ha ) and 0 . 0 9 m 2 /p l o t  b a s a l  area 
( 2 . 1 3 m 2 ;h a ) . The average DBH was 1 7 . 4 8 em . F i f ty- two o f  
t h e  s c ar l e t  o ak s tems were k i l l ed-b ac k ,  wh i l e  two were 
charred a t  the butt , but s urvived . The only s tems s urviving 
the f i re wer e  in the LOW- intens ity p l o t s . Forty- s ix o f  the 
s t ems that wer e  dam aged or k i l l ed-back ( 8 5 . 1 9 p e r c ent ) wer e  
sprou t i n g  at t h e  s t ump . 
Red map l e  ( Ac e r  rub rum L . ) and che s tnut oak ( Que rcus 
prinus L . ) were f ound in the overs tory of 1 3  and s e ven p l o t s , 
re spe c t i ve l y ,  o f  the 1 8  p l o t s  s ampl ed . O f  2 6  red map l e s , 2 0  
had b ee n k i l l ed-bac k , a l l  o f  wh ich were sprout ing v i gorou s l y  
a t  the s tump . Some red mapl e sprouts we re as  t a l l  as  f i ve 
m e t e r s . The only red mapl e s t ems s urvi ving the f i re wer e  
f ound in t h e  LOW- intens ity p l o t s . The s am e  was true for the 
ches tnut oaks , of whic h 1 6  of the 1 8  s tems c ounted had b e e n  
ki l l ed-b ac k ,  1 2  o f  wh i c h  w e r e  sprou t i ng . 
Oth e r  hardwood spe c i e s  counted in the s amp l e  inc luded 
b l ack oak ( Quercus v e l u t i n a  L am . ) ,  southern red oak ( Quercus 
f a l c ata Michx . ) ,  s ourwood ( Oxyde ndrum arboreum L . ) ,  b l ac k  
gum ( Nys s a  sylvat i c a  Mars h . ) ,  b l ack cherry ( P runus s e ro t i n a  
Ehrh . ) ,  and swe e t gum ( L iqu i darnb ar styr a c i f l u a  L . ) .  The s e  
spe c i e s  ac counted for only 1 0  s t ems , seven o f  wh i ch were 
k i l l ed-back and sprout i n g . Again , the onl y  h ardwood st ems 
sur v ivin g  the f i re were found in the LOW- i n t en s i t y  pl ots . 
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Understory c omposition . Th e unde r s tory s apl ings ( s tems 
with l e s s  than 7 . 5  em DBH and at l e as t  2 m  h i gh )  we re 
p r imari l y  h ardwoods ( Tab l e  6 ) . Of the 3 0 6  unde rs tory 
s apl ings t a l l i e d ,  only 4 8  ( 1 5 . 6 9 perc ent ) we re Tab l e  
Moun t a in p ine . However , 3 6  o f  the s e  pine s ap l ings had been 
s uppr e s s e d  by the over s tory , and all  but four o f  tho s e  were 
k i l l ed by the f ire . The r e  were 1 7  pitch p ine s ap l ings 
coun te d in the s amp l e , 14 of wh ich were k i l l ed-back 
by the f i re . Nine of tho s e  k i l l ed-back were sprout ing . 
Tab l e  7 s ummari z e s  f i r e  damage t o  the unde r s t o ry pine s . 
Tab l e  8 summ a r i z e s  damage to the h ardwoods in the 
under s tory . Red map l e  was the prim ary unde rs tory spec i e s , 
with 1 1 1  s apl ings t a l l i e d  ( 1 5 4 . 1 6 per h a ) . O f  the s e , 1 0 8  
were k i l l ed-bac k ,  and 1 0 3  were sprouting . some o f  the s e  
s prout s  were a l r e ady over three m e t e rs h i gh ,  b u t  mos t we re 
b e tween one and two meters h i gh . Th e three s urviving s terns 
were in the LOW- int ens ity p l o t s . 
S c a r l e t  oak , ches tnut oak , and b l a ckgurn we re the o th e r  
c ommon spe c i e s  found in t h e  unde rs tory ,  w i th t o t a l  s t ern 
c ount s o f  4 8 , 2 7 , and 2 5 , r e s p e c t ive ly . Other spec i e s  
f ound in the unde rs tory were s ugar m ap l e  ( Ac e r  s ac charum 
Marsh . ) ,  southern red o a k , b l ac k  l o c u s t  ( Rob i n i a  
psuedo ac a c i a  L . ) ,  s ourwood , b l ack che rry , Ame r i c an ches tnut 
( C a s t anea den t a t a  ( Marsh . )  Borkh . ) ,  and swe e t gurn . Of  the s e , 
1 1 2  out o f  1 3 0  ( 8 6 . 1 5 percent ) we re k i l l e d-b a c k , with 1 0 6  
( 9 4 . 6 4 percent ) sprout ing . Wh i l e  mo s t  spro u t s  ranged 
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T ab l e  6 .  
P l o t  
Inten s ity 
Leve l 
LOW 
MED IUM 
HIGH 
Total 
LOW 
MED IUM 
H I GH 
Tot al 
LOW 
MEDIUM 
H I GH 
Total 
LOW 
MED I UM 
S tem count o f  P re - f ire Under s tory at Bote 
Moun t a in ( s tem DBH l e s s  than 7 . 5  em and he i ght 
greater than 2 m ) . 
T ab l e  
Mtn . P i tch Che s tnut S c a r l e t  Red Oth e r  
P ine P i n e  Oak oak Map l e  Hdwds . 
Tot a l  S tems 
1 4  1 0  1 1  2 2  5 1  3 5  
2 3  5 7 1 4  2 5  1 5  
1 1  2 9 1 2  2 5  5 
4 8  1 7  2 7  4 8  1 1 1  5 5  
Ave rage S t ems P e r  P l o t  
2 . 3 3 1 . 6 7 1 .  8 3  3 . 6 7 8 . 5 0 5 . 83 
3 . 8 3 0 . 8 3 1 .  6 7  2 . 3 3 5 . 8 3 2 . 5 0 
1 . 8 3 0 . 3 3 1 .  5 0  2 . 0 0 4 . 1 7 0 . 8 3 
2 . 6 7 0 . 9 4 1 .  5 0  2 . 6 7 6 . 1 7 3 . 0 6 
S t andard D e v i a t ion Per P l o t  
3 . 6 7 2 . 2 5 1 .  9 4  3 . 0 1 7 . 7 1 5 . 9 8 
5 . 1 2 0 . 7 5 1 . 1 7 1 .  8 6  4 . 3 6 3 . 3 3 
2 . 8 6 0 . 5 1 1 .  3 8  1 .  9 0  2 . 4 5  0 . 9 8 
3 . 8 5 1 . 4 3  1 . 4 7 2 . 3 0 5 . 3 2 4 . 3 2 
Ave rage S tems P e r  Hectare 
5 8 . 3 3 4 1 . 6 7 4 5 . 8 3 9 1 . 6 7 2 1 2 . 5 0 1 4 5 . 8 3 
9 5 . 8 3 2 0 . 8 3 2 9 . 1 7 5 8 . 3 3 1 4 5 . 8 3 6 2 . 5 0 
HIGH 4 5 . 8 3 8 . 3 3 3 7 . 5 0 5 0 . 0 0 1 0 4 . 1 6 2 0 . 8 3 
Total 6 6 . 6 7 2 3 . 6 1 3 7 . 5 0 6 6 . 6 7 1 5 4 . 1 6 7 6 . 3 9 
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Tab l e  7 .  F ire  D amage to P i ne st erns in Unde r s tory at B o t e  
Mountain ( s tern DBH l e s s  than 7 . 5  ern and he i ght 
greater than 2 rn )  . 
P l o t  Tot a l  Numbe r  P e r c ent 
Int ens ity Numbe r  Ki l l ed/ K i l l ed/ 
,. 
Level Sterns Ki l l e d  B a c k  K i l l ed B ac k  
Tab l e  Mountain Pine 
LOW 1 4  1 0  7 1 . 4 3 
MEDIUM 2 3  2 3  1 0 0 . 0 0 
HIGH 1 1  1 1  1 0 0 . 0 0 
Total 4 8  4 4  9 1 . 6 7 
P itch P ine 
LOW 1 0  7 7 0 . 0 0 
MED IUM 5 5 1 0 0 . 0 0 
HIGH 2 2 1 0 0 . 0 0 
Total 1 7  1 4  8 2 . 3 5 
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Tab l e  8 .  
P l o t  
Inten s ity  
Level 
LOW 
MEDIUM 
HIGH 
Total 
LOW 
MED IUM 
HIGH 
Total 
LOW 
MED IUM 
HIGH 
Tot al 
LOW 
ME DIUM 
HIGH 
Total 
LOW 
MEDIUM 
HIGH 
Total 
Fire  Damage to Hardwood Stems in Under s tory at 
Bote Mountain ( s tem DBH l e s s  than 7 . 5  em and 
h e i ght gre a t e r  th an 2 m ) . 
Tota l  Numbe r  Percent 
Numb e r  Ki l l ed/ K i l l ed/ 
S t ems K i l l e d  B a c k  K i l l e d B a c k  
Ch e s tnut Oak 
1 1  7 6 3 . 6 3 
7 7 1 0 0 . 0 0 
9 9 1 0 0 . 0 0 
2 7  2 3  8 5 . 1 9 
S c ar l e t  Oak 
2 2  1 1  5 0 . 0 0 
1 4  1 4  1 0 0 . 0 0 
1 2  1 2  1 0 0 . 0 0 
4 8  3 7  7 7 . 0 8 
Red Map l e  
5 1  4 8  9 4 . 1 2 
3 5  3 5  1 00 . 0 0 
2 5  2 5  1 0 0 . 0 0 
1 1 1  1 0 8  9 7 . 3 0 
Other Hardwoods 
3 5  3 2  9 1 . 4 3 
1 5  1 5  1 00 . 0 0 
5 5 1 0 0 . 0 0 
5 5  5 2  9 4 . 5 5 
A l l  Hardwoods 
1 1 9 9 8  8 2 . 3 5 
7 1  7 1  1 0 0 . 0 0 
5 1  5 1  1 0 0 . 0 0 
2 4 1 2 2 0  9 1 . 2 9 
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between 1 - 3  me ters in h e i ght , s everal b l a c k  l oc u s t s  were 
tal l e r  than three meters . 
Moun t a in l aurel was the pr imary shrub spe c i e s  in the 
unde rs tory and was abundant in every p l o t  on B o t e  Moun t a in . 
Judg ing f rom charred s terns in the burn are a , i t  had form e d  a 
c l o s e d  under s tory c anopy approximately one - t o - two meters 
h i gh . Almo s t  w i thout exc ept ion , every burned c l ump was 
r esprout ing , w i th sprouts ave raging j us t  over 50 em h i gh .  
Burn patterns . F i gure 3 i s  a map showing the burn 
patterns o f  the Bote Moun t a i n f i re . on the H i c kory Fire , 
the area s  that s upported the ho tte s t  f ire were tho s e  that 
c on taine d the most pine s t erns . Combining p i t ch and Tab l e  
Moun t a in pine s , the LOW- intens i ty p l o t s  ave raged 4 0 8 . 3 2 
s t erns /h a , wh i l e  the MEDIUM- intens i ty p l o t s  averaged 4 5 4 . 1 8 
s t erns/ha . The HIGH- intens ity p l o t s , howeve r ,  averaged 
5 9 1 . 6 8 s t erns jha , wh ich i s  4 5  perc ent more s te rn s  than the 
LOW- intens ity plots and 3 0  perc ent more than the MED IUM­
inten s i ty p l o t s . 
Moun t a in l aurel was the " l adde r fu e l "  pres ent 
throughout the unde rs tory , provi ding f i r e  w i th cont inuous 
v ert i c al fue l c ap ab l e  of c arrying f i r e  f rom the ground to 
the p ine c anopy . Without moun t a in l au r e l  in the unde r s tory , 
ther e woul d  l ik e l y  have been l e s s  c rown f i re . 
Anothe r  f ac to r  a f f e c t ing f i re int en s i ty was s l ope 
po s i t ion . Four of the LOW- intens i ty p l o t s  were on r i dge -
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LEGEND 
F i r e  P e r im e t e r--------------
N LOW - intens ity B u rn ----------
MED IUM- inten s i ty Burn ------
S c a l e - =  1 : 1 6 , 8 7 5  
Contour I n t e rv a l  = 4 0  f t . 
Figure 3 .  Burn P att ern s  of the Bote Mountain Fire . 
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tops , r ather than on s t e eper s ide s l ope s . F i r e s , e spec i a l ly 
c rown f i re s , gene r a l l y  l o s e  inten s i ty when they " top ou t "  on 
a r idge b e c a u s e  s l ope s t e epne s s  is reduced . Many w i l d f i r e s  
i n  t h e  s outhe a s t  a r e  contained at r idgetops , r a t h e r  than 
m ids l ope , b e c au s e  of th i s  dec re a s e  in f i re i n t en s i ty .  
E xami n ing o f  the f i r e  s uppr e s s ion repo rt rev e a l e d  that 
the s i t e s  in wh ic h mo s t  o f  the plots f e l l  wer e  burned f rom a 
b a c k f i r e  s e t  by s uppre s s ion c rews f rom the bottom o f  the 
we s t  s ide of the moun t a i n a l ong H i c kory Tree B r anch . The 
o r i g i n a l  f i r e  was hum an- c au s e d  ( e s c aped c amp f i re ) and 
o ri ginated from the W e s t  Prong of the L i t t l e  River on the 
e a s t  s ide of the mount ain . 
Regenerat ion o f  Tab l e  Mount ain P ine . 
Seedbed and seedl ing occurrenc e . Of the 1 1 5 2  m i n ip l o t s  
s ampl e d  ( 6 4 p e r  p l ot ) , the depth o f  res idu a l  organ i c ' � a t t e r  
( ROM ) r e c o rded ranged from none to ove r  1 6  em . T ab l e  9 
l i s t s  the numb e r  o f  m i n ip l o t s  recorded in ROM depth c l a s s e s . 
The m a j o rity o f  the m i n i p l o t s  w i th ROM depths l e s s  than 
1 em we re found in the HIGH- inten s i ty p l o t s  ( F i gure 4 ) . 
Mo s t  o f  the m i n i p l o t s  in th i s  c l as s  a c t u a l ly had no s u r f a c e  
ROM a t  a l l , l e aving m i n e r a l  s o i l  e xpo s e d . I n  the HIGH 
p l o t s , 2 3 2  o f  the 3 8 4  ( 6 0 . 4 2 percent ) m i n ip l o t s  s ampl ed had 
ROM depths l e s s  than 1 em . The l arge numbe r  o f  m i n i p l o t s  in 
the ROM < 1 em depth c l a s s  was found t o  b e  h i gh l y  
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Tab l e  9 .  Numbe r  o f  M i n ip l o t s  in E ach ROM Depth C l a s s  
in Bote Mount a in P l o t s  ( 6 4 rn i n i p l o t s  p e r  p l ot ) . 
Res i du a l  Organ i c  m a t t e r  Depth C l a s s  ( ern )  
P l o t  
Numb e r  0 - 1  1 - 5  6 - 1 0  1 1 - 1 5  1 6 + 
LOW - I ntens ity P l o t s  
1 1 1 6  2 8  6 2 
2 1 4  8 3 0  1 1  1 
3 6 1 6  3 4  7 1 
4 8 1 0  3 0  1 3  3 
1 5  1 3  2 2  2 4  5 0 
1 6  1 6  1 9  2 0  8 1 
Tot a l  5 8  1 0 1  1 6 7  5 0  8 
P e rcent 1 5 . 1 0 2 6 . 3 0 4 3 . 4 9 1 3 . 0 2 2 . 0 8 
MED IUM- Intens i ty P l o t s  
5 2 0  1 0  2 3  1 0  1 
6 2 6  1 6  1 2  2 8 
9 2 2  3 6  6 0 0 
1 0  2 3  7 2 4  9 1 
1 2  2 5  3 6  1 1 1 
1 4  1 3  4 9  2 0 0 
Tot a l  1 2 9  1 5 4  6 8  2 2  1 1  
P e rce nt 3 3 . 5 9 4 0 . 1 0 1 7 . 7 1 5 . 7 3 2 . 8 6 
HIGH- I n t e n s i t y  P l o t s  
7 2 6  2 2  8 5 3 
8 4 0  2 0  4 0 0 
1 1  5 1  8 5 0 0 
1 3  4 6  1 8  0 0 0 
1 7  3 6  2 6  2 0 0 
1 8  3 3  2 0  1 1  0 0 
Tota l  2 3 2  1 1 4 3 0  5 3 
Percent 6 0 . 4 2 2 9 . 6 9 7 . 8 1 1 . 3 0 0 . 7 8  
Grand Tot a l  4 1 9  3 6 9  2 6 5  7 7  2 2  
P e r c e n t  3 6 . 3 7 3 2 . 0 3 2 3 . 0 0 6 . 6 8 1 .  9 1  
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Figure 4 .  Number of M i n lp l ots per ROM Dep t h  C l ass. 
s ign if i cant at the . 0 1  l evel . Th is ind i c ates th at the 
h igher number of rn in i p lots in th is depth cl ass found i n  the 
HIGH - intensity p l ots can be attr ibuted to h igh f ire 
i ntensities rather th an coinci dence . On l y  3 8  rn i n i p l ots 
( 9 . 9 0 percent ) had ROM depth s greater th an 6 ern . 
The reverse was true for the LOW - i ntensi t y  p l ots where 
2 2 5  rn in i p lots ( 5 8 . 5 9 percent ) had ROM depths greater than 6 
ern , an d on l y  5 8  ( 1 5 . 1 0 percent ) h ad ROM depths l ess than 
1 ern . These resu l ts ,  too , were h igh l y  sign if icant accord ing 
to the Kolrnogorov - Srn irnov te st . 
S ince one of the requ irements for successf u l  
regeenration of Tab l e Mounta in p ine is a m ineral s o i l  
s eedbed , i t  s h o u l d  not be surpr ising that the m a j ority of 
the regeneration at Bote Mounta i n  occurred in areas where 
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the ROM depth was l e s s  than 1 ern . Tab l e  A - 6  shows , by 
plot , the numb e r  of rn i n ip l o t s  per ROM depth c l a s s  with a t  
l e a s t  o n e  s e edl ing o f  Tab l e  Moun t a in p in e  p r e s ent . Tab l e  1 0  
c ompare s the numbe r  o f  rn i n i p l o t s  i n  e ach ROM depth c l a s s  
( Tabl e  9 )  with thos e  cont a in ing a t  l e a s t  one s eedl ing ( Tab l e  
A- 6 ) . Nearly ha l f  ( 1 8 5  o f  4 1 9 )  o f  the rn i n i p l o t s  with ROM 1 
em o r  l e s s  had at  l e a s t  one s e edl ing p r e s ent . S eedl ing 
o ccurrenc e dec r e a s e d  dramat i c a l l y a s  ROM depth increas e d . 
Only 7 0  o f  3 6 9  rn i n i p l o t s  ( 1 8 . 9 7 perc ent ) in  the 1 - 5  ern ROM 
depth c l a s s  had a see dl ing pres ent , wh i l e  j u s t  four of the 
2 6 5  rn in i p l o t s  in the 6 - 1 0  em depth c l a s s  c on t a ined a 
s e edl ing . No s eedl ings were found in rn i n i p l o t s  w i th ROM 
depths 1 1 + ern or gre a te r . 
Seedl ing dens ity . The r e  we re 3 5 3  s e edl ings o f  Tab l e  
Moun t a in pine i n  the 1 1 5 2  rn i n i p l o t s  giving a n  aver age o f  
1 9 . 6 1 s e edl ings/plot ( 1 . 2 3 s e edl ings;rn 2 , o r  1 2 , 2 5 6 . 1 8 
s e edl i n g s jh a ) .  Several rn i n i p l o t s  had more than one 
s eedl ing , and the count per p l o t  ( 6 4 rn i n i p l o t s ) ranged f rom 
none to 7 0  ( Tab l e  A- 7 ) . 
The m a j o r i ty o f  the s e edl ings coun t e d  ( 1 9 2 , o r  54 . 3 9 
p e r c e n t ; dens ity o f  2 0 , 0 0 0 /h a ) were found in the HIGH­
inten s i ty p l o t s . Mo s t  of thos e  s e edl ings ( 1 7 0 ,  or 8 8 . 5 4 
perc ent ) were found in rn in i p l o t s  with ROM depths l e s s  than 1 
ern ( Tab l e  1 1 ) , a h i gh l y  s i gn i f i c ant r e l a t i onship ac cording 
to the Ko lrnogorov- srnirnov t e s t . 
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T abl e 1 0 . 
# Miniplotg a 
# With TMP 
% With TMP c 
# Minip l o t s  
# W ith TMP 
% Wi th TMP 
# Miniplots 
# With TMP 
% W i th TMP 
# Miniplo t s d 
# W i th TMP 
% W i th TMP 
Numbe r  of M i n i p l o t s  in E ach ROM Depth C l a s s  
w i th the Numbe r  o f  Minipl o t s  Cont a i n i ng a t  L e a s t  
one S e edl ing o f  Tab l e  Mount a in P in e  a t  Bote 
Mount ain . 
Res i du a l  Organ i c  Matter D ep th C l a s s  ( em )  
0 - 1  1 - 5  6 - 1 0  1 1 - 1 5  1 6 +  
LOW- intens i ty P l o t s  
5 8  1 0 1  1 6 7  5 0  8 
1 1  1 2 0 0 
1 8 . 9 7 0 . 9 9 1 .  2 0  0 . 0 0 0 . 0 0 
MEDIUM- inten s ity P l o t s  
1 2 9  1 5 4  6 8  2 2  1 1  
6 6  4 9  1 0 0 
5 1 . 1 61' 3 1 . 8 2 1 . 4 7  0 . 0 0 0 . 0 0 
HIGH- intens i ty P l o t s  
2 3 2  1 1 4 3 0  5 3 
1 0 8  2 0  1 0 0 
4 6 . 5 5 1 7 . 5 4 3 . 3 3 0 . 0 0 0 . 0 0 
A l l  P l o t s  
4 1 9  3 6 9  2 6 5  7 7  2 2  
1 8 5  7 0  4 0 0 
4 4 . 1 5 1 8 . 9 7 1 .  5 1  0 . 0 0 0 . 0 0 
aNumbe r  per depth c l a s s  ( to t a l  m i n i p l o t s  = 3 8 4 ) . 
bNumbe r  o f  m i n i p l o t s  in ROM depth c l as s  w i th T ab l e  Moun t a in 
p ine  s e edl ing ( s )  pres ent . 
c Percent o f  m in ip l o t s  in ROM depth c l a s s  w i th Tab l e  Moun t a in 
p ine s e edl ing ( s )  p r e s ent . 
dTot a l  m i n i p l o t s  = 1 1 5 2 . 
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T ab l e  1 1 . 
S e edl ings 
P e r c en t  
S eedl ings 
P e rc e nt 
s eedl ings 
P e rc ent 
S eedl ings 
P er c e nt 
s e e d l ing Count o f  Tab l e  Mount a i n  P in e  in 
M i n ip l o t s  by ROM Depth C l a s s  at  Bote Mount a i n  
( To t a l  of  1 1 5 2  M i n ip l o t s } .  
ROM Depth C l a s s  ( em )  
0 - 1  1 - 5  6 - 1 0  1 1 + Tot a l s  
LOW- inten s i ty P lots 
1 1  1 2 0 1 4  
7 8 . 5 7 7 . 1 4 1 4 . 2 9 0 1 0 0  
ME D IUM- inten s ity P l o t s  
8 1  6 5  1 0 1 4 7  
5 5 . 1 0 4 4 . 2 2 0 . 6 8 0 1 0 0  
HIGH- intens ity P l o t s  
1 7 0  2 1  1 0 1 9 2  
8 8 . 5 4 1 0 . 9 4 0 . 5 2 0 1 0 0  
Al l P l ots 
2 6 2  8 7  4 0 3 5 3  
7 4 . 2 2 2 4 . 6 5 1 . 1 3 0 1 0 0  
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In the MED I UM - intensity p lot s regenerat ion was 
sligh t l y  l ess wi th 1 4 7  seedl ings coun ted ( 1 5 , 3 1 2 . 5 0 /ha ) , 8 1  
o f  which ( 5 5 . 1 0 percen t ) were in rninip lots where ROM was 
l ess than 1 em . This rel ationship was high l y  sign i f ican t 
accordin g to the Kolmogorov- Srnirnov test . 
Regenerat ion in the LOW-intensity p lots was very l ow , 
as on l y  1 4  seedl ings were tal l ied ( 1 4 5 8 . 3 3 /ha ) . O f  these , 
1 1  were in the '' ROM < 1 em " dep th c lass . 
In al l ,  2 6 2  seedl ings were counted in minip lots w i t h  
ROM depths l ess than 1 em , which is 7 4 . 2 2 percen t  o f  a l l 
seedl ings o f  Tab l e  Moun tain pine that were tal l ied ( Figure 
5 ) . Seedl ing density was much lower where ROM l ayers were 
thicker . Onl y  9 4  seedlin qs ( 2 6 . 2 6 percen t ) were coun ted in 
-- - ------ ----......., 
ROM 
1 - 5  ern 
ROM 
6 - 1 0  em 
.- �···o6' 
ROM 
1 1 + em 
F1gure 5 .  seedl 1 n g  Density by ROM Depth . 
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m iniplots in the 1 - 5  em ROM depth c l a s s , whi l e  only four 
were found in the 6 - 1 0  em c l as s . Aga in , no s e edl ings we re 
f ound wher e  ROM depth exceede d  1 1  em . 
Two r e l a t ionships pert inent to the s i t e  preparation 
n e c e s s ary for regenerat i on o f  Tab l e  Mount a in p ine b ecome 
apparent f rom the s e  obs e rvations - - ( 1 ) s i t e s  that burned the 
ho tt e s t  had the l e a s t  amount of r e s idu a l  o rgan i c  m a t t e r  and 
more mineral s o i l  expo s e d , and ( 2 )  pine r e generat ion was 
most s u c c e s s ful on s it e s  where m ineral s o i l  was expo s e d . I t  
was impo s s ib l e  t o  determine the exact depth o f  the organ i c  
l ayer and t h e  amount o f  s u r f a c e  fue l s  that wer e  pre s ent 
b e f or e  the f i re . However , the organ i c  matter depths we re 
checked at s ev e r a l  s im i l ar s i t e s  that wer e  adj ac ent to th e 
f ire , and al though a wide va r i at ion was found , the re we re no 
areas whe re  m in e r a l  s o i l  was expo s e d  exc ept in a f ew " spot s "  
where t r e e s  had " uprooted . "  
Regardl e s s  o f  how much o f  the organ i c  l ayer was 
remov ed , the data s ugge s t  th at s u c c e s s ful regenerat ion o f  
Tab l e  Moun t a i n  pine wi l l  not occur unl e s s  e s s ent i al l y  a l l  i s  
remove d . Even i n  s ome o f  the are as whe re the f i re intens ity 
was l ow ,  s e e dl ings germ i n a t e d  in s m a l l  m i c ro s i t e s  c r e a t e d  
where a l o g  had b e e n  comp l e t e l y  burned up , l e aving a smal l 
area o f  expo s e d  mine ral  s o i l  where surrounding organic 
m at t e r  was much thi c ke r . 
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Vigor . I n  the three growing s e a s ons f o l l owing the Bote 
Mountain f i re , s ome s e edl ings o f  Tab l e  Moun t a i n  p i ne had 
a lready grown to over a meter in he i ght . Othe rs , however , 
appeared to have j us t  germ i n a t e d . Th e h e i gh t s  o f  s e edl ings 
f ound in the m i n ip l o t s  in the LOW- , MED IUM- , and HIGH-
intens ity  p l o t s  are s umm a r i z e d  in T ab l e  1 2 . 
Nearly  two - th i rds o f  the s e edl ings t a l l i e d  were between 
2 5  em and 75 em h i gh .  The m a j o r i ty o f  s e edl ings in the 
" 7 5 + c m "  h e i ght c l as s  we re found in HIGH- inten s i ty p l o t s , 
where the ove r s to ry c anopy was comp l e t e l y  remove d ,  a l l owing 
m aximum expos ure to s un l i ght . Howeve r ,  this re l at ionship 
was not s t at i s t i c a l ly s i gn i f i c ant according t o  the 
Ko lmogorov - Sm i rnov te s t . 
Al though the MED IUM- int P.ns ity p l o t s  we re l o c ated in 
ar eas  whe r e  the f i re d i d  not c rown out , it  app e a r s  a s  though 
Tab l e  1 2 . s umm ary o f  Seedl ing H e i ghts at B o t e  Mount ain 
He i ght C l a s s  
P l  : s  0 - 5  em 6 - 2 5  em 2 6 - 5 0  em 5 0 - 7 5 em 7 5 +  em 
LOW 1 1 0  3 0 0 
MED 5 2 7  6 9  3 7  9 
HIGH 2 5 9  8 3  3 2  1 6  
TOTAL 8 9 6  1 5 5  6 9  2 5  
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the f i re s t i l l  created openings in the ove rs tory s u f f i c ient 
t o  provide s e edl ings with enough s un l i ght f o r  s a t i s f a c tory 
growth . Both shading and root c ompe t i t ion a r e  l i k e l y  
a f f e c t ing t h e  f e w  s e edl ings i n  the LOW- int ens i t y  p l ot s , 
c aus ing the i r  shorter he i ght s . 
O f  the 3 5 5  s e edl ings counted , 3 0 5  ( 8 6 . 4 0 perc ent ) we re 
not i n  imme diate  danger o f  be ing overtoppe d  and s uppre s s ed  
by othe r , compe t i n g  spec i e s  and were j udged to be " f r e e - t o ­
grow . " Five s eedl ings we re r a ted as " no t  f r e e - to - grow . " I t  
was not yet pos s ib l e  t o  determine the '' f a t e "  o f  the oth e r  4 3  
s eedl ings , most o f  wh ich wer e  l e s s  than 2 5  ern � n  h e i ght . 
Sprout ing c l umps o f  mountain l au r e l  were t a l l ied in 2 0 0  
rn i n i p l o t s  ( 1 7 . 3 6 perc ent ) wi th an ave rage he i ght o f  j us t  
over 5 0  ern . In most c a s e s , however , pine s e edl ings had 
a l re ady exce eded the h e i gh t  o f  mount ain l aurel , e l i m i n a t i n g  
any thre at o f  be ing overtopped . 
The b i gge s t  s uppre s s ion thre at to p i n e  s e edl ings 
appe ared to be f rom hardwood sprout s ,  wh i ch ,  in  s ome c a s e s , 
h ad a l re ady grown to 3 rn i n  he i ght . I n i t i a l  growth o f  
h ardwood sprou t s  i s  o f t e n  rap i d  du e to ava i l ab i l i t y  o f  food 
and nutr i ent re s e rv e s  in an a l re ady- e s tab l i shed root s ys t em . 
Th i s  r apid growth soon de c l i ne s , howeve r , once the r e s e rve 
i s  depl e t e d . I n  addi t ion , a s  hardwood s t erns were not 
abundant in the o r i g i n a l  s t and , the t a l l e r  " c l umps " of 
h ardwood sprouts were s c at t e re d , l e av ing mos t of the p i n e  
s e edl ings in the s t and expo s e d  to ful l s unl i gh t . 
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Other Regene rat ion . 
P itch pine . P i t ch p ine regene rat ion was p r i m a r i l y  by 
epicorrn i c  sprouting . F i f t e en of the 2 2  p i t ch p i n e s  in the 
overs tory that wer e  dam aged or k i l l ed-b a c k  we re sprout ing . 
N ine o f  the 1 4  s apl ings that were k i l l ed-b a c k  were sprout ing 
as wel l . Mos t  o f  the sprou t s  were over 1 rn h i gh ,  with some 
h i gh e r  than 2 rn .  Onl y  three p i tch pine s e edl ings were 
t a l l i ed in the rn in iplot s , the t a l l e s t  b e ing 6 0  ern . As the 
H i ckory F i re burned in the spring , any p i t ch p i n e  s e e d  
r e l e as e d  t h e  previous autumn w a s  l i ke ly des t roye d . Th i s  
s upports the obs e rvations o f  Buckner e t  a l  ( 1 9 8 7 ) in  s tudi e s  
o f  the P e achtree F ire  that n o  p in e  s e edl ing r e generat ion 
w i l l  be  found in s t ands o f  p i t ch , Virgin i a , and shor t l e af 
p in e s  when inten s e  burning occurs a f t e r  s e e d f al l . The 
abundant regeneration of T ab l e  Mountain p i n e  f o l l owing the 
H i c kory F i re was pos s ib l e  bec au s e  p ine s eeds were pro t e c t ed 
f rom the f i re by the c l o s e d  cone s and re l e a s e d  shortly a f t e r  
f ire opened the c one s . 
Hardwoods . T ab l e  1 3  s ummar i z e s  the hardwood 
regenerat ion found in rn i n i p l ot s . Mo s t  of the h ardwoods that 
were k i l l ed-b a c k  or dam aged were sprout ing , ac count ing for 
the m a j o r i ty o f  h ardwood re gene rat ion . Al though some 
h ardwood s ee dl ings were f ound ( pr i m a r i l y  red m ap l e ) ,  
regene rat ion f rom s e e d  was negl i g ib l e . 
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Tab l e  1 3 . Ha rdwood Regenerat ion From S t ump Sprou t ing 
Fol l owing the Bote Mountain F i re . 
# Stems Numb e r  Avg . Ht . 
Damaged & Spro u t i n g  Tal l e s t  
K i l l e d  Numbe r  P e r  Sprout 
Spec i e s  B a c k  Sprout ing H e c t are ( em )  a 
Ches tnut Oak 4 0b 3 5  4 8 . 6 1 1 7 4 . 4 4 
s c ar l e t  Oak 9 1  8 1  1 1 2 . 5 0 1 0 7 . 9 4 
Red Map l e  1 2 9  1 2 4  1 7 2 . 2 2 1 3 0 . 6 3 
Other Hardwoods 6 1  5 6  7 7 . 7 8 7 4 . 2 9 
Total Ha rdwoods 3 2 1  2 9 6  4 1 1 . 1 1 1 0 2 . 9 6 
aAverage he i ght  o f  the t a l l e s t  sprout in s t ump c l u s ters 
found in m i n i p l o t s  m e a s ured to the neare s t  10  em . 
bNumb e r  o f  overs tory and unde rstory s t ems counted in the 1 8  
p l ot s . 
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Red m apl e was the m o s t  abundant ha rdwood r e generat ing , 
wi th 1 2 4 o f  the damaged and k i l l ed-b a c k  overs tory and 
unders tory s t ems s prou t i n g  in the 1 8  p l o t s  ( 1 7 2 . 2 2 sprou t­
c l us t e r s /h a ) .  The  aver a ge he i ght o f  the t a l l e s t  sprout i n  
t h e  c lu s t e r  ( m e a s u red f rom a s ub s amp l e  t aken in the 
m i n i p l o t s  t o  the ne ares t  1 0  em ) was 1 3 1  em . some o f  the s e  
s prout s  had alre ady grown h i gher than 3 m .  
S c ar l e t  and ches tnut o aks appear to b e  the c l imax 
vegetat ion for the s e  upp e r  south - t o -we s t  expo sure s . 
Sprout ing s c ar l e t  oak s tumps t o t a l e d  9 1  ( 1 1 2 . 5  p e r  h a ) , 
wh i l e  the re  were 4 0  sprout ing che s tnut oak s tump s ( 4 8 . 6 1 p e r  
h a ) . The aver a ge h e i gh t s  o f  t h e  t a l l e s t  sprou t s  f o r  the two 
o aks were 1 0 7 . 9 4 em and 1 7 4 . 4 4 em , respe c t ive l y . Othe r 
hardwood spe c i e s  ac counted for 6 1  sprout c l ump s ( 7 7 . 7 8 p e r  
ha ) with a n  average h e i ght o f  7 4 . 2 9 em . B l ac k  gum was the 
p r im a ry spe c i e s  of the s e  other h ardwoods . 
Shrubs .  Mountain l aurel was the primary shrub spe c i e s  
re gener a t i n g  o n  th i s  s i t e . Other woody p l ants c ommonly 
f ound we r e  b lu eb e r r i e s  ( Va c c inium ) and greenb r i ars ( Sm i l ax ) . 
B lu eberri e s  were found in 6 2 9  o f  the 1 1 5 2  m i n ip l o t s  
( 54 . 6 0 perc ent ) .  They were mo s t  abundant in a r e a s  wh ere the 
r e s idu a l  organi c  m a t te r was the th i c ke s t . In  the LOW­
intens ity p l o t s , where the mos t  m i n ip l o t s  had ROM depths 
g r e a t e r  than 6 em , b l u eb e r r i e s  we r e  found in 3 1 3  of the 3 8 4 
m i n i p l o t s  ( 8 1 . 5 1 pe rc ent ) .  In  the MEDIUM- i n t ens ity p l o t s , 
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b l ueber r i e s  we re f ound in 1 7 4  o f  the m i n i p l o t s  ( 4 5 . 3 1 
percent ) ,  wh i l e  they were growing in j us t  1 4 2  ( 3 6 . 9 8 
percent ) o f  the HIGH- inten s ity m in iplo t s . I t  was noted 
during s amp l ing th at , when approach ing an area where 
b l ueb e r r i e s  we re abundant , regen e r a t i on of  Tab l e  Moun t a i n  
pin e was s c arc e . Upon examinat ion , i t  was n o t e d  th at a 
l arge port i on o f  the b l uebe rry root system was in the 
organ i c  l ayer . It was apparent that where the f i re removed 
the organ i c  l aye r , c r e a t ing a s u i t ab l e  s e edb e d  for Tab l e  
Mount ain pine , it al s o  removed much o f  th e root m a s s  o f  the 
b l uebe rr i e s . 
Greenb r i ar was found in 2 4 6  of the m i n ip l o t s  s ampl e d  
( 2 1 . 3 5 percent ) .  They too , were m o s t  abundan t in the LOW­
inten s ity miniplots ( 9 3 ,  or 2 4 . 2 2 perc ent ) .  o c currenc e in 
the MED IUM- and HIGH- i ntens i ty p l o t s  was s l i gh t l y  l e s s - - 7 7  
( 2 0 . 0 5 pe rc ent ) and 7 6  ( 1 9 . 7 9 perc ent ) ,  r e s pe c t i vel y .  
Gal ax , a s m a l l  evergreen ground-cover p l ant , was found 
regenerat ing in 4 1  minipl ots ( 3 . 5 6 perc ent ) .  I t s  oc currence 
was h i gh e s t  in the LOW- intens i t y  plots , where it was found 
in 1 9  miniplo t s , ve rsus 1 4  and 8 in th e MED IUM- and HIGH ­
in tens i t y  p l o t s , r e spe c t iv e l y . Al though gal ax regen e r a t i on 
in the burned are a was no� abundant , in ne arby , unburned 
p in e s t ands it was a common under s tory s pe c i e s . The gal ax 
in  the s e  s t ands o f ten s upported a l aye r of f a l l en p i n e  
n e e dl e s , s uspending them i n  a ne two rk t h a t  i s  we l l  a e ra t e d  
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and dri e s  rap i dly . Th i s  c omb i na t ion o f  waxy , f l ammab l e  
g a l ax l e aves and dry pine needl e s  fo rm s a h i gh l y  combu s t ib l e  
"bed"  that a l l ows f i r e s  to burn r ap idly and w i th h i gh 
inten s i t i e s . Whe re  gal ax was abundant in the pre - f i re 
unde r s tory , i t  i s  probab l e  that i t , in  conj unc t ion with 
moun t a in l aure l , contr ibuted to c rowning and h i gh f i re 
in ten s i t i e s . 
Other F ire  E f f e c t s . 
The r e  was no evidenc e o f  s i gn i f i c ant s o i l  eros ion on 
the are a s  burned by the Bote Mount a in f i r e . I n  a r e a s  burned 
to  mineral s o i l , s ome m inor , on- s i t e  s o i l  movement was 
obs erved . 
A f i e l d  t r ip to Bote Moun t a in in Octob e r  1 9 9 0  reve a l e d  
that m any o f  the s t erns that were k i l l e d  o r  k i l l ed-back by 
the f i re we re b e ginning t o  f a l l , e spec i a l l y  on h i gh e �  r i dg e s  
mo st e xpo s e d  t o w inds . Th i s , in  conj unc t i on with sprou t ing 
moun t a in l au re l and greenb r i ars , made foot t r ave l in the s e  
a r e a s  ve ry d i f f i c ul t . The f a l l e n  s tems and sprou t ing 
moun t a in l au re l a l s o  compos e  a new a c c umu l a t ion o f  s ur f a c e  
fuel , wh i ch wou l d  at f i r s t  appear to b e  v e ry conduc ive to 
s uppo r t i n g  a hot f i re . Howeve r , there was very l i t t l e  
l i ght , f l a shy s u r f a c e  fue l , s u ch a s  h ardwood l it te r  and p i n e  
n e e dl e s , ava i l ab l e  to c arry a f i re . The are a s  w i th the mos t 
expo s e d  m in e r a l  s o i l , wh ich s upported the m o s t  abundant 
Tab l e  Moun t a in pine  regenerat ion , were a l s o  the a r e a s  w i th 
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the l e as t  amount o f  l i ght s u r f a c e  fuel . Thus , a r e a s  burned 
by hot f i re not only produced the mo s t  regenerat ion , but 
were e s s en t i a l l y  " f i reproo f e d "  as  wel l . 
s umm ary : Bote Mountain . 
The Bote Mountain f i re burned through s e v e r a l  s t ands o f  
n e a r l y  pure Tab l e  Mount a i n  pine at  intens i t i e s  ranging f rom 
l i ght s u r f a c e  f i re to runn ing c rown f i re . F i re intens i t i e s  
were h i gh e s t  in a r e a s  with the mo s t  pine in the overs tory . 
G a l ax and moun t a i n  l aurel in the understory appeared to b e  
t h e  p r im a ry l adde r fue l s  contributing to h i gh f i r e  
in tens i t i e s . 
The Bote Mountain f i re had two primary e f f e c t s  on 
s t ands o f  Tab l e  Moun t a in pine . I n  l i gh t l y  b u rned areas , i t  
k i l l e d-back m o s t  c ompe t ing vegetat ion , prob ab ly pro l onging 
the l i fe o f  p ine s t ands there . I n  are as burned by more 
inten s e  f i re s , o l d e r  s t ands we re repl a c e d  b y  a new c rop o f  
s eedl ings , and developing hardwood comp e t i t ion th at wou l d  
eventual ly repl a c e  Tab l e  Mount a in p i ne in l at e r  s e ral s t age s 
was k i l l ed-bac k . 
The three requ i rements for s u c c e s s f u l  regenerat ion o f  
T ab l e  Mount a i n  p i n e - - ( 1 )  s u f f i c i ent heat t o  open s e ro t inous 
cone s , ( 2 )  a s e e db e d  o f  expo s e d  mineral s o i l , and ( 3 )  
expos ure o f  s e e dl ings to ful l s un l i ght - -were b e s t  m e t  in 
areas burned by c rown f i re ( HIGH- intens ity p l o t s ) ,  where the 
m o s t  regenerat ion was occurring . 
8 1  
Where  hot s u r f ac e  f i r e  burned ( MEDIUM- intens ity p l o t s ) ,  
heat was s t i l l  intens e enough to open m o s t  s e rot inous cone s , 
k i l l  b a c k  much o f  the overs tory , and expo s e  enough mineral 
so il  to re sult in amp l e  r egenerat ion o f  Tab l e  Mount a i n  pine . 
In areas burned by l i ght s u r f ac e  f i r e s  ( LOW- inten s i ty 
p l ots ) ,  much o f  the s u r f a c e  organ i c  l ayer was gene r a l l y  l e f t  
intact with ve ry l i t t l e  mineral s o i l  expo s ed . The c rowns 
o f  Tab l e  Moun t a in p ine s in the s e  areas we re l arge l y  
un a f f ec t e d  by the f ire and mo s t  o f  the i r  s e rot inous con e s  
remained c l o s ed . Very few openings we re m ade in the c anopy , 
whi ch i s  shading the smal l number o f  s e e dl ings th at 
r e generated .  
In the l i gh t l y  �urned are as , mo s t  of the compet ing 
h ardwoods were k i l l ed-bac k ,  wh i l e  mo s t  T ab l e  Moun t a in p i n e s  
were undamage d . A s  Tab l e  Mount ain p i n e  c an a t t a i n age s o f  
over 2 0 0  years ( Z obe l , 1 9 6 9 ) , th i s  may prol ong the l ongev i t y  
o f  pine  s t ands in the s e  areas . However , i f  the s e  s t ands are 
never burned by hot f i re , they wi l l  eventua l l y  convert to 
ha rdwoods b e c a u s e  regeneration in the s e  areas was prim ari l y  
b y  h ardwood sprouts . P ine mort a l ity f rom s outhern p ine 
b e e t l e ,  wh ich was pre s ent in areas on Bote Mount ain , wi l l  
a c c e l e r a t e  thi s  proce s s . 
Mos t s e edl ings of Tab l e  Mount ain pine re gene rating 
a ft e r  the f ir e  were b e tween 25 and 75 em in h e i ght a f t e r  
three growing s e a s ons . Wh i l e  s ome s e edl ings had a l re ady 
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exceeded 1 0 0 ern in h e i ght , others had j us t  germ i n a ted , 
indi c a t ing that re generat ion may c ont inue to o c c u r  for 
sev eral years fol lowing a f ir e . 
Wh i l e  Tab l e  Moun t a i n  p ine dominated the overs tory o f  
the areas s amp l ed , hardwoods ( pr i m a r i l y  r e d  m ap l e , s c a r l e t  
o ak , and che s tnut oak ) dom inated the unde r s t o ry . Most o f  
the h ardwoods i n  both the overs tory and unde rs tory were 
k i l l e d-back by even l i gh t  s u r f a c e  f i re , and m o s t  s t erns 
k i l led-b ac k were sprou t i n g  v i gorou s ly . Al though the s e  
sprou t s  were gene r a l l y  t a l l e r  th an mos t  s e edl ings o f  Tab l e  
Moun t a i n  p ine , there app e ared to b e  no imm e d i a t e  threat 
that the s e  ha rdwood sprou t s  wou l d  suppre s s  the pine 
r e gene rat ion s in c e  c lu s t e r s  o f  s tump sprouts we re usua l l y  
s c at t e red wide l y  i n  the s t and , l e aving m o s t  s e edl ing in f u l l  
s un l i ght . Regeneration o f  hardwoods by s e eding was rare . 
P i tch pine was pres ent in much o f  the s tudy area and 
app e ared to be more re s i l i ent to s u r f a c e  f i r e s  than any 
othe r spec i e s . Al though regenerat ion o f  p i tch pine from 
s eeding was uncommon , two - th i rds of dam aged and k i l l ed­
back s terns were sprouting vi gorou s l y . 
Moun t a i n  l au r e l  was the pr imary shrub spec i e s  in the 
p ine s t ands burned , and was sprou t i ng v i gorou s l y  from s t erns 
k i l l e d-b ac k  by f i re . B lueberr i e s , gre enb r i ars , and gal ax 
ac counted for mo s t  of the ground vege t a t i on re gene r a t i ng . 
A l l three spec i e s  were corning b a c k  mos t  abundan t l y  in the 
areas burned the l i gh te s t . Al though the o c currence of gal ax 
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regenerat ion was l i ght , s im i l a r unburned s i t e s  in the are a 
in di c at e  i t  was probab l y  more abundant b e fore the f i re and 
contr ibuted t o h i gh f i re intens i t i e s . 
Whi l e  the Bot e  Moun t a in f ire appears to h ave bene f it e d  
Tab l e  Mount ain pine , a f i re in the n e a r  f uture c o u l d  have a n  
adver s e  e f f e c t . I n  a r e a s  that burned the ho t t e s t ,  the s e e d  
s ou r c e  h a s  b e e n  deple t ed . Wh i l e  regene rat ion o f  Tab l e  
Moun t a in p ine there i s  p l e n t i ful , even a l i gh t  s u r f a c e  f i r e  
c o u l d  wipe i t  out , c a u s i n g  t h e  s t and to oe rep l ac e d  by 
sprout ing hardwoods and p itch p ine . Howeve r ,  in areas 
burned the hott e s t , where most re gene r a t i on oc cu rred , the re 
was v i rtua l l y  no l ight , f l ashy s u r f a c e  fuel p r e s e n t  to c arry 
s uch a f i re , l e aving the s e  areas e s sent i a l ly " f ireproo f . "  
How long , then , w i l l  the s e  areas remain " f i reproo f ed? " 
How l ong mu s t  f i re be ab s ent in the se newl y regenerated 
ar eas be fore a s e e d  s ou r c e  is  again ava i l ab l e  to perpe t u a t e  
t h e  s t and? Wh i l e  s apl ings as young as e i ght years produ c e  
c on e s  w i th v i ab l e  s ee d  ( Mc in tyre , 1 9 2 9 ) , wi l l  the re b e  
enough s e e d  av a i l ab l e  to ensure adequate r e g enerat ion i f  a 
s t and burns a t  that age ? 
What wi l l  the s i te look l i ke in the n e ar future ? 
Regenerat ion in the HIGH- intens i ty p l o t s  averaged 2 0 , 0 0 0  
s t ems p e r  ha . How long w i l l  th i s  dens i t y  b e  m a i n t a ined 
b e fore l e s s  v i gorous s t ems are s uppre s s e d  by f a s t e r - growing 
spec imens ? 
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The r e s u l t s  f rom s i t e s  s tudi e d  at the Hors ehi tch Gap 
and Greys tone Mount ain , where f i r e s  burned s t ands of 4 0  and 
2 0  ye a r - o l d  r e s p e c t i ve l y ,  wi l l  help an swe r th e s e  que s t ions . 
B .  Hor s eh i t ch Gap S i t e  
Compo s i t ion o f  1 9 4 1  S t and . 
The s t and originating f rom the 1 9 4 1  f i re ( overs tory 
s t and ) was ne arly  pure Tab l e  Moun t a in pine . The r e  wer e  no 
overs tory s t em s  in th e f ive p l o t s  in Tran s e c t  Line A ,  wh ich 
was purpo s e ly l o c ated where the overs tory had bnen remove d  
by the 1 9 8 1  f i re . In t h e  other f o u r  tran s e c t  l ine s , 
overs tory Tab l e  Mount a in p i n e s  o c c urred at  an ave r age o f  
1 3 2 0 s t em s /ha w i th a n  ave rage b a s a l  are a o f  2 0 . 6 1 m 2 /ha 
( Tab l e  1 4 ) .  The average DBH of Tab l e  Moun t a in pine in the s e  
p l o t s  was 1 4 . 0 9 em , indi c ating a v e ry s l ow growth rate . 
As suming that there were no s i gn i f i c ant di f f e renc e s  in 
s t and c ompo s i t ion among the s amp l e d  are a s  previous to the 
1 9 8 1  f i re , i t  is evident that the surv i v a l  rate of Tab l e  
Mount a i n  p ine inc r e a s e d  a s  f i re intens ity dec re a s e d . 
Al though a c rown f i re did not run through the a r e a  where 
Trans e c t  B and c were  l o c ated , the lowe r s t em coun t s  
indi c at e  that f i re intens i t i e s  we re s t i l l  h i gh enough t o  
k i l l  individu a l  s t ems , m u c h  l i ke t h e  intens i t i e s  in the 
ME DIUM- intens i ty plots in the Bote Moun t a in s tudy . Fire 
char on s tems here o f t e n  r e a ched h i gher than 5 m ,  whi l e  i t  
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Tab l e  1 4 . 
Tran s e c t  
Line 
B a 
c 
D 
E 
Tot a l s  
Dens i t y  and B a s a l  Are a of Tab l e  Moun t a in P ine 
in 1 9 4 1  s t and at Hor s ehitch Gap . 
S t ems B a s a l  Are � Ave r a g e  
P e r  Ha P e r  Ha ( m  ) DBH ( em )  
9 6 0  1 5 . 3 8 1 4 . 2 8 
1 0 4 0  1 7 . 8 3 1 4 . 7 8 
1 6 4 0  2 6 . 6 0 1 4 . 3 7 
1 6 4 0  2 2 . 6 1 1 3 . 2 5 
1 3 4 0  2 0 . 6 5 1 4 . 0 9 
aTran s e c t  L ine A was not l o c ated in 1 9 4 1  s t and . 
r e ached only approxima t e l y  2 m in the p art o f  the s t and 
where Tran s e c t s  D and E were loc ated . In addi t i on , f a l l en , 
de ad s t ems o f  Tab l e  Moun t a i n  p ine were more abundant in the 
areas of Trans e c t s  A,  B ,  and c than in areas o f  Trans e c t s  D 
and E ,  where there were v e ry f ew . Fire intens ity i n  the 
areas whe re  Tran s e c t s  D and E were l o c a t e d  prob ab ly we re 
s im i l ar to tho s e  in the LOW- int ens i ty p l o t s  at  Bote 
Moun t a in . 
Of  the 1 3 2  Tab l e  Moun t a i n  p i n e s  counted in the s ampl e ,  
3 2  had DBHs o f  1 0  em o r  l e s s , 2 0  o f  which wer e  s uppre s s e d by 
more dom inant s t ems . Mos t o f  the s e  s t ems were found in 
Tran s e c t  E p l o t s  ( 1 3 s tems ) and Trans e c t  D plots ( 1 1 s tems ) ,  
wh i l e  the oc currence de c r e a s e d  to f ive s t ems in Tran s e c t  C 
p l ot s  and j us t  three in Trans e c t  B p l o t s . I t  i s  probab l e  
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that mo s t  o f  the s m a l l er-diameter s t ems in the areas o f  
Tran s e c t s  B and c we re k i l l ed i n  1 9 8 1 , wh i l e  more we re ab l e  
t o  s urvive the l ower f i r e  intens i t i e s  whe r e  Tran s e c t s  D and 
E were l o c at e d . 
There  were 2 2  p i tch p i n e s  in the s ampl e ,  providing an 
average of 2 2 0  s t em s /h a  with an average b a s a l  a r e a  of 3 . 3 4 
m 2 /ha . The average DBH o f  pi tch p ine was 1 3 . 9 0 em . Only 
o n e hardwood t r e e  was found in the s ampl e that had survived 
the 1 9 8 1  f i re . Th is  was a 1 2  em b l a c k j ack o a k  ( Quercus 
m a r i l andi c a  Muenchh . ) that was f ir e - s c arred and i n  poor 
c ondi t i on . The exi s t en c e  o f  sprout ing s tumps and dec ayi n g 
l og s indic ate d that  h ardwoods h ad been more abundant in th i s  
s t and be fore the 1 9 8 1  f i re that k i l l ed them b ac k , l e aving a 
• l 
n e a r l y  pure p i n e  over s tory . 
Regen e r a t i on o f  Tab l e  Mount ain P i ne Fo l l owing the 1 9 8 1  F i re . 
Dens ity and vigor . Tab l e  1 5  shows th e regene rat ion 
den s i ty of Tab l e  Moun t a i n p i ne , by h e i ght c l a s s , f o l l owing 
the 1 9 8 1  f ire . Regenerat ion was c onc entrated mos t  h e av i l y  
a l ong t h e  edge c r e a t e d  b y  the c rowned and unc rowne d  portions 
o f  the 1 9 4 1 s t and ( wh e re Tran s e c t s  B and c we re l oc at e d )  
rather than i n  the are a expo s ed t o  ful l s un l i ght ( Trans e c t  
A ) . Thes e  obs e rvat ions a r e  contrary to f indings at  B o t e  
Mount ain , whe re  the mo s t  abundant regener a t ion w a s  found in 
area s  where  the f i re c rowned . However , the mos t v i gorous 
growth at Hors ehi tch Gap ( a s indi c a ted by s t em h e i ght } was 
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T ab l e  1 5 . 
T r an s e c t  
L ine 
A 
B 
c 
D 
E 
Tot a l s  
Regenerat ion Den s i ty of  Tab l e  Moun tain P ine by 
H e i ght Cl a s s  at Hor s eh i tch Gap . 
H e i ght C l a s s  
0 - 0 . 5  - 1 - seedl ings 
0 . 5  rn 1 rn · 2 rn 2 +rn Tot a l  P e r  H a  
1 4 2 3  3 8  6 6  2 6 , 4 0 0 
3 8  4 0  3 4  0 1 1 2  4 4 , 8 0 0  
5 1  3 1  1 0 8 3  3 3 , 2 0 0  
2 4  6 1 0 3 1  1 2 , 4 0 0  
7 2 0 0 9 3 , 6 0 0  
1 2 1  8 3  5 9  3 8  3 0 1  2 4 , 0 8 0  
o c curring i n  the comp l e t e l y  c rowned area where the young 
s t and was in f u l l  sun l i ght . Wh i l e  regeneration in Tran s e c t  A 
p l ots ( fu l l  s un ) was n o t  a s  dens e as i t  was in Tran s e c t  B 
and c p l o t s , i t  was much f a s t er growing . ove r  h a l f o f  the 
s t erns ( 3 8 o f  6 6 )  in Trans e c t  A p l o t s  we re t al l e r than 2 rn 
( e i ght we re ac tu a l l y  3 rn o r  t a l l e r ) , wh i ch was h i gh ly 
s i gn i f i c ant ac c ording to the Kolmogorov- Sm i rnov t e s t . None 
of the s t erns t a l l i e d in p l o t s  in Tran s e c t s  B ,  c ,  D ,  or E 
exceeded 2 rn .  S tern h e i ght de c re a s ed as the d i s t an c e  into the 
1 9 4 1  c anopy incre a s e d ,  and the m a j ority of the s t ern s  in 
T r an s e c t s  c ,  D ,  and E were l e s s  th an a h a l f - m e t e r  t al l . 
S i n c e  re gene rat ion Tab l e  Mountain pine f o l l owing the 
1 9 8 1  f ir e  was mos t  vigorous in the are a expo s e d  to ful l 
s un l i ght , why then was i t  more den s e  in a r e a s  a l ong the edge 
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r e c e iving some shading f rom the c anopy o f  the 1 9 4 1 s tand? 
One exp l anat ion could be that the f a s t e r - growing spec imens 
i n  the ful l sun area r e s u l t e d  in s t and c l osure e a r l ier than 
tho s e  in the " edge " are a ,  shading out l e s s  v i gorous or any 
l at e  ge rm inat ing s e edl ings . The data s upport th i s  
exp l anat ion , a s  only f i ve o f  the 6 6  s t erns t a l l i e d  i n  the 
L in e A p l o t s  were l e s s  than 1 rn in h e i gh t . 
Another expl anat ion for the h i gher s tern dens ity in the 
" edge " could be due to cont inued s eeding from the 1 9 4 1  
overs tory . As 4 0  perc ent o f  s e rot inou s cone s on Tab l e  
Mountain p ine wi l l  open without f i re ( B arden , 1 9 7 7 ) ,  
overs t ory tre e s a l ong the edge o f  the c rowned are a l ik e l y  
co n tinued to drop s e e d  t h a t  wi l l  germinate o n  expo s e d  
m i n e r a l  s o i l . Age s determ ined from cros s - s e c t ions o f  s ome 
smal l e r  s terns in this  " edge " are a showe d  that some h ad 
g erminated as l ong as f ive years a f t e r  the f i re . Al though 
s e e dl ings ge rm i n a t ing in the edge of the 1 9 4 1 s t an d  r e c e ive 
shading from the overs tory c anopy , th i s  c anopy i s  not 
comp l e t e ly c l o s e d  s inc e s ome thinning occurred as  a r e s u l t  
o f  the 1 9 8 1  f i re . Al s o , a f t e rnoon sun l i ght penetrates th i s  
s outh - f a c ing e dge from the s ide . The e f f e c t  o f  th i s  s i de ­
l i ght ing dec r e a s e s  with di s t ance into the c anqpy from the 
edge . 
S e e d l ings t a l l ied in the Tran s e c t  D and E p l o t s  were 
expo s ed to v irtu a l l y  no direct sunl ight , and a s  a r e s u l t  
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were spars e and s l ow- growi ng . Most were l e s s  than a h a l f ­
m e t e r  t al l , and ,  unl i ke the shorte r ,  younger spec imens f ound 
along the edge , the s e  we re not new germ inant s . Cros s ­
s e c t ions m ade f rom stems in the s e  are as showed t h a t  mo s t  h a d  
germ i n a t e d  with in th ree y e a r s  f o l lowing the 1 9 8 1  f i re . I t  
i s  h i ghly un l ik e l y  tha t the s e  " o l de r "  s e e dl ings w i l l  survive 
m any more years , as  they we re merely ex i s t ing in the s t and 
and did not exhib i t  a g rowth rate s at i s f ac t o ry f o r  surv iva l . 
Spe c imens th at had recently died c ould b e  s e e n  s c attered 
throughout the unders tory , and were e a s i ly l oc at e d  by the i r  
dead , r e d  needle s .  
Cone product ion . Onl y  e i ght o f  the 3 0 1  s t ems 
regenerating f rom the 1 9 8 1  f i re had m ature c one s , and only 
one h ad more than one cone . Al l e i ght s tems were in 
Tran s e c t  A p l o t s , and all  were on st ems at  l e a s t  2 m t a l l . 
Other Regene ration 
Regene rat ion by other spe c i e s  was s p a r s e . Al though a 
f ew p itch p i n e  s apl ings f rom sprout o r i g i n  were f ound in the 
s t and , none were in the p l o t s . The h ardwo od regeneration 
t a l l i e d  was f rom sprou t in g  s tump s o f  che s tnut , s c ar l e t , and 
b l ac k j ac k oaks ( Tabl e  1 6 ) . Most sprouts were s t i l l  
r e l a t iv e l y  short , and only a f ew coul d b e  c a l l e d  " s ap l ings , "  
the t a l l e s t  o f  wh i ch was in the 2 - 3  m range . The numbe r  o f  
sprou t ing o a k  s tumps averaged 1 2 8 0 /ha . 
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T ab l e  1 6 . Numbe r  of Sprouting Oak S tump s in Horsehi tch Gap 
S amp l e  P l o t s . 
Trans e c t  S c ar l e t  Che s t nut B l ac k j ack Tot a l  
L ine  oak Oak Oak Oaks 
A 2 0 4 6 
B 2 1 0 3 
c 0 4 0 4 
D 2 0 0 2 
E 0 0 1 1 
Tot a l s 6 5 5 1 6  
O aks /ha 4 8 0  4 0 0  4 0 0  1 2 8 0  
I t  i s  unknown how much o ak was pres ent i n  the s t and a t  
Hor s ehitc h Gap b e fore the 1 9 4 1  f i r e . Judging f rom the s m a l l  
numbe r  o f  sprout ing s tump s , i t  w a s  not l i ke ly a predom inant 
c omponent , and was not a s e r ious c ompet itor to the crop of 
young pines regenerat ing f rom the 1 9 8 1  f i r e . 
I n  1 9 8 2 , Virgin i a  p ine was p l anted by the Fores t  
S e rv i c e  on 3 8  a c r e s  o f  t h e  are a that c rown e d  out . Al though 
p l o t s  in L i n e  A were l o c ated in th i s  p l an t e d  are a , no 
Virgin i a  p ine was found . N e i th e r  p l an t i n g  den s ity nor 
s urvi v a l  r a t e  c ould be determ ined from Fores t  S e rv i c e  
records , a l though a Fore s t  s e rv i c e  s i l v i c u l t u r i s t  rec a l l e d  
that s urvival r a t e s  were n o t  h i gh . a I t  i s  l ike l y ,  howeve r , 
aP e r s onal c ommun i c at ion w i th P e t e  I rv i n e . 1 9 9 1 . 
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that s ome Virgin i a  p ine f rom the 1 9 8 2  pl anting d i d  survive 
and m ay m ake up a sm a l l  c omponent in the s t and . 
B l u eb e r r i e s  were found in every p l o t  at  Ho r s eh i tch Gap 
and ac counted f o r  the p r im ary understory v e g e t a t ion present . 
Moun t a i n  l aure l was t a l l i e d  in only one p l o t . No g a l ax was 
f ound in the s tu dy plot s , but a f ew s m al l , dense patches o f  
th i s  p l ant were ob s e rved on the s i t e . 
summary : Hors eh itc h Gap 
The f ir e s  at  Ho r s eh i t ch Gap in 1 9 4 1 and 1 9 8 1  r e s u l t e d  
in two dens e  s t ands o f  pure T ab l e  Moun t a in pine . The 
port i on of the 1 9 4 1  s t and th at survived the 1 9 8 1  f i re i s  
very s l ow- growing , and may be approaching a s t agnant 
c ondi t i on . The port ion o f  th i s  s t and that was burned by 
c rown f i r e  in 1 9 8 1  regene rated to a den s e  s t and of Tab l e  
Moun t a in p i ne . There i s  now a r e l a t i v e l y  abrupt edge 
betwee n the 1 9 4 1  and 1 9 8 1  s t ands . 
Regene rat ion of  Tab l e  Mount a in pine was den s e s t  a l on g  
the edge o f  the 1 9 4 1  s t and , b u t  w a s  f a s t e r  growing away f rom 
the e dge where  ful l s un l i ght was ava i l ab l e . Wh i l e  
r egenerat ion oc c u rred beneath ins ide the c anopy o f  the 1 9 4 1  
s t and ( wh e r e  only a s u r f a c e  f i re burned ) ,  i t  was r e c e iving 
v e ry l itt l e , if  any , d i re c t  sunl i gh t . S e e dl i n gs were 
obvi ous ly s u f f e r ing c on t inued mort a l ity . Thi s  regenerat i on 
wi l l  not l i k e l y  s u rvive much l onger . 
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cones had devel oped on a f ew of th e t al l er s t erns in the 
1 9 8 1  s t and . However , i t  is unl ikely that an abundant s e e d  
s ource w a s  ava i l ab l e  to p e rpetuate the s t and shou l d  i t  be 
k i l l ed by f ire . Wh i l e  the young s t ands a t  B o t e  Mountain 
were , for the t ime be ing , " f ireproo fed"  b e c au s e o f  th e l ow 
amount o f  s u r f a c e  fuel avai l ab l e  to c arry a f i re , the young 
s tand at Hor s eh i tch gap is  more vulnerab l e .  Al though a r e a s  
o f  m ineral s o i l  are s t i l l  e xpo s e d , f a l l en n e e dl e s  from the 
young s apl ings have c overed the ground in much o f  the are a . 
Under the r i ght we ath e r  c ondi t ions , a f i r e  running up the 
s teep , south- and southwe s t - f ac i ng s l op e s  through thi s 
r egene r a t i on th icket could r e ach h i gh int ens i t i e s . 
In 1 9 8 8 , wh en s e arching for s u i t ab l e  s tudy areas , a 
s i t e  on the P i s gah Nat ional Fore s t  near O l d  Fort , North 
Carol ina was found where th i s  had happened . A f i re in 1 9 8 4 
burned up a s t e ep we s t  s l ope through a young s t and o f  Tab l e  
Mountain pine th at had re gene rated from a 1 9 7 0  f i re . Four 
years a f t e r  th i s  f i r e  cones coul d s t i l l  be s ee n  on s t e rn s  
k i l l e d  b y  the f i re . Wh i l e  c o n e s  were not abundant ( mo s t  
s t ems had n o  more than a h a l f - do z en c one s ) they were more 
abundant than in the young Horsehi tch Gap s t and . Tab l e  
Moun t a i n  p ine regene r a t ion , however ,  w a s  s p a rs e . Only s ix 
s eedl ings we r e  f ound in 2 0  5 m 2 c ircu l a r  p l o t s  s amp l e d  the re 
( 6 0 0 /h a ) . Me anwh i l e , pi tch p ine that had b e e n  s c attered 
throughout the s t and , had sprouted v i gorous ly- -many sprou t s  
were a l re ady 2 m t al l . The f ew h ardwoods in the s t and had 
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done the s am e . 
Judging f rom the way the O l d  Fort s i t e  burned , i t  i s  
l ik e l y  that the young s t and o f  Tab l e  Moun t a in pine at 
Hor s e h i tch Gap could c arry a s im i l ar f i re . And ,  j udging by 
the s m a l l amount o f  re generat ion o f  T ab l e  Moun t a i n  pine that 
o ccurred f o l l owing the f i re at Old Fort , it is un l i kely that 
e nough s e e d  wou l d  be  ava i l ab l e  at  Hor s e h i tch Gap to 
perpetuate that young s t and shou l d  it burn in its current 
s ta t e . The new s t and at the O l d  Fort s i t e  i s  prob ably go ing 
to b e  predom inant ly p itch p ine and hardwood . I f  the 1 9 8 1  
s t and at Hors ehitch Gap burned now , r e generation wou l d  
l ike ly be predom inant ly s tump sprouts from the f ew pitch 
p in es and/ or hardwoods p r e s ent . 
c .  Greys tone Mountain S i t e 
Compo s i t ion o f  the Pre - f i r e  St and . 
The s t and that burned in the 1 9 8 8  f i re was v i rtu a l l y  
pure T ab l e  Mount a i n  pine , a c c ounting f o r  1 3 3  o f  1 4 6  ( 9 1 . 1 0 
perc ent ) o f  s t ems tal l i e d  in the 3 0  s amp l e  p l o t s  
e s t ab l ished . Av erage dens i ty o f  Tab l e  Moun t a i n  pine in the 
pre - f i r e  s t and was 8 8 6 7  � ree/ha ( Tab l e  1 7 ) .  
ove r  one - th i rd o f  the pre - f ire Tab l e  Mount ain pines 
t a l l i e d  ( 5 5 o f  1 3 3 ) had cones , mos t  o f  wh ich were attached 
dire c t l y  to the m a in stem . I t  i s  probab l e  that some c on e s  
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T ab l e  1 7 . T ab l e  Moun t a i n  P ine D ens i ty o f  the P r e - f ir e  
S t and a t  Gr eys tone Moun tain . 
S t em 
count a 
1 3 3  
Stems 
Per Ha 
8 8 6 6 . 6 7 
aTota l  in 3 0  p l o t s , e ach 5 m2 . 
Stems W i th 
Cone ( s )  
5 5  
s tems W i th 
Cone ( s )  P e r  Ha 
3 6 6 6 . 6 7 
had f a l l en o f f  the s e  dead t r e e s  in the fou r  years fol lowing 
the f ire , e spec i a l l y  tho s e  that m ay h av e  been attached to 
smal l branche s . The re fore , the number o f  t r e e s  th at had 
c one s at the t im e  of  the f i re was l i k e l y  h i gh e r  than the 
numbe r  ob s e rved in the s ampl e . Al though 1 2  cones were 
obs e rve d on one s t em , mos t  had f ewer than a h a l f - do z e n , and 
m any had j us t  one . 
In add i t ion tc  - � � � � Mountain pine , there we re a l s o  
1 2  p itch p i n e s  ( 8 0 0  s t em s /h a ) and one b l a c kgum ( 6 6 . 6 7 
s t em/ha ) .  Al though none were t a l l i e d ,  a f ew r e d  mapl e s  we re 
obs e rve d on the s i te . Moun t a in l au r e l  was t a l l i e d  in 2 4 of 
the 3 0  p l ot s , and had been approx imat e l y  1 m h i gh when 
burn e d . I t  was ther e fore a l ik e l y  contr ibutor to the h i gh 
f i re intens ity that o c c urred on thi s  s i t e . 
9 5  
P o s t - f ire Regenerat ion . 
When thi s  s i te was f i r s t  v i s ited one growing s e a s on 
f o l l owing the f ire , regenerat ion o f  T ab l e  Moun t a in pine was 
almo s t  non- ex i s tent . However , a f t e r  four growing s e a s on s , 
regenerat ion was much more abundant . In a l l , 8 7  s eedl ings 
we r e  t a l l i e d  in the 30 plots ( 5 8 0 0  s e edl ing/ha ) .  
Only one s eedl ing o f  T ab l e  Moun t a in p ine was t a l l e r  
th an a h a l f -m e t e r  i n  h e i gh t . The se s e e dl ings had not grown 
as f a s t  as tho s e  at Bote Moun t a in , wh ere approxim a t e l y  one­
fourth had re ach h e i gh t s  o f  a h a l f -m e t e r  a f t e r  three growing 
s e ason . Al though some app e ar e d  to have g e rm i n a t e d  the 
previous s e ason , a l l  were f r e e - to - grow and none were b e ing 
shaded out by the abundant , sprouting moun t a in l aure l . 
Wh i l e  othe r sprout ing spe c i e s  on the s i t e - - n am e l y  p i t ch 
p in e , red m ap l e , and b l ac kgum - -had sprouts over 2 m t a l l , 
they were too s c atte r e d  to po s e  a thre at to regene rating 
Tab l e  Moun t a in p i ne s . Only e ight p i t c h  p ine sprout c l umps 
were t a l l i ed , f ive  o f  wh i ch were between 1 - 2  m h i gh ,  w i th 
two others over 2 m h i gh .  
E i gh t e en b l ackgum sprouts were t a l l i e d , s even o f  wh i c h  
w e r e  o v e r  1 m h i gh . Mos t  b l a c kgum sprou t s  t a l l i e d  were 
sprout ing indiv i dua l l y ,  r a the r  than in c l ump s . As only one 
b l ac kgum s tem was t a l l i ed in the pre - f i r e  s tern c ount , mo s t  
o f  the s e  sprout s  mu s t  have sprouted from v e ry smal l s t ems 
tha t  h ad comp l e te ly d e c ayed in the four years f o l l owing the 
f i re . 
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B l uebe rr i e s  were abundant on the s i te , and we re p r e s ent 
in  every p l o t . Thi s  is contr ary to f indings at Bote 
Mountain where b l u eb e r r i e s  we re abundant only where f i re 
intens i t i e s  were the l owe s t . Clumps o f  gra s s  we re s c at t e r e d  
a c ro s s  t h e  s i t e , as we re v a r i ou s  other herb a c e ou s  p l an t s . 
summ a ry : Greys tone Moun t a i n . 
The f i re on Greys tone Mountain in Apr i l , 1 9 8 8  crowned 
o ut in a s m a l l s t and of  Tab l e  Mountain p ine that had 
regenerated fol lowing an Apr i l , 1 9 6 8  f i re . Al though the 
1 9 8 8  f i re l e ft mineral s o i l  expo s e d  throughout the s i t e , and 
cones were pres ent on over one-th i rd of the s t ems throughout 
f 
the young s t and , regen e r a t i on was almo s t  non- e x i s t ent a f t e r  
one growing s e ason . B e c a u s e  more abundant r e gene r a t i on was 
obs e rve d in an o l der s t and of Tab l e  Mount ain pine burned by 
the s ame f i re , indic a t i ons we re that th i s  20 ye ar-old s t and 
h ad not ye t produced enough s e ed to s u c c e s s ful l y  regen e r a t e  
the s t and f o l l owing t h e  f i re . 
Wh i l e  no Tab l e  Moun t a in pine had regenerated on the 
s i te dur i n g  the f i r s t  growing s e a s on ,  regene rat ion did o c c u r  
in t h e  subs equent three years . I t  is  unc e r t a i n  a s  to why 
regenerat ion was not abundant a f t e r  the f i r s t  ye ar , as i t  
was at  Bote Mount a in . Al though both s i t e s  burned when the 
region was exper i e n c i n g  an extended drought , th at drought 
peaked in the s ummer of 1 9 8 8 . Therefore , s e edl ings 
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germ inating on the Greys tone Mountain s i t e  may have f a c e d  
harsher growing c ondi tions than tho s e  at B o t e  Mountain and 
did not s urvi v e . 
Wh i l e  s e e dl ing dens ity ( 5 8 0 0  se edl ings/ha ) at  Greys tone 
Mountain was l e s s  than the previous s t and dens ity ( 8 8 6 7  
s t e m s /ha ) and s e e dl ing dens ity ob s e rved a t  B o t e  Mountain 
( 1 2 , 3 2 6  s e edl ings /ha ) ,  i t  is  s t i l l  abundant enough to r e s u l t  
i n  a den s e  s t and of T ab l e  Mountain pine . Al though comp e t ing 
p it ch pines and h ardwoods have shown f a s t e r  i n i t i a l  growth 
r a t e s , the s e  sp e c i e s  we re not abundant on the s i t e  and w i l l  
not l ike ly  b e  a b i g  c omponent in the future s t and . 
The re gene ration o f  Tab l e  Mount ain p i ne at Greys tone 
Mount a in is a l s o  much more abundant than regenerat ion 
obs e rved ( 6 0 0  s e edl ings jha a f ter four growing s e asons ) whe r e  
t h e  1 4  ye a r - o l d  s t and burned at O l d  Fort , NC . Th i s  
s ugge s t s  that 1 5 - 2 0  years i s  the min imum time n e eded between 
f ir e s  to a l low for adequ a t e  cone and s e ed product ion . 
At Bote Mountain , the areas with the m o s t  regene r a t ion 
were tho s e  that b urne d  the hott e s t , and tho s e  are a s  were 
e s s en t i a l l y  " f i reproo f '' for the t ime be ing b e c a u s e  mos t f ine 
fuel  had be e n removed f rom the s i t e . The s ame was true a t  
Greys tone Mount a i n  where the only f in e  f u e l  " abundant " on 
the s i t e  was gras s , and i t  only o c curred in s c attered 
c l umps . Al though moun t a i n l aure l and f a l l en , de ad tree 
s t em s  covered much o f  the are a , there was v i r tu a l l y  no f in e  
fuel t o  c arry f ire through th i s  h e av i e r  f ue l . 
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CHAPTER VI 
SUMMARY AND CONCLUS IONS 
A .  Summary 
Fire  i s  the component that has  perp e t u a t e d  s t ands Tab l e  
Moun t a i n  pine i n  the southern App a l a ch i an Mount a i n s . F i r e  
i s  t h e  o n l y  d i s turbanc e that c re a t e s  t h e  t h r e e  condi t i ons 
n ec e s s ary for s uc c e s s ful re gene rat ion o f  t h i s  h i ghly 
intol e rant spe c i e s - - ( 1 )  heat t o  open s erot inous cones , ( 2 )  a 
s ee db e d  o f  mine ral s o i l , and { 3 )  r emova l  o f  c ompe t i ng 
v e ge t at ion so the expo sure to s un l ight c an be m ax im i z e d . 
f 
Wh i l e  some smal l , i s o l ated s t ands of Tab l e  Moun t a in pine 
have  be e n found on extrem e l y  poor s i t e s  that appear to be 
s e l f -maintaining , mo s t  s t ands , in the ab s e nce if  f i re , wi l l  
eventu a l l y  break up and b e  repl aced i n  s u c c e s s ion by more 
tol erant hardwo od spe c i e s . 
In orde r for a f i re to r e s u l t in the r e ge n e r a t ion o f  a 
T ab l e  Mount a in p ine s t and , h i gh f i re intens i t i e s  must be 
obt ained . Only  hot  f i r e s  wi l l  open s e rot inous cones , remove 
the e n t i r e  c anopy to open the s t and to f u l l s unl i ght , and 
r emove s u r f a c e  l i tte r so mineral s o i l  is expo s ed . 
On the s i t e s  exam ined in th i s  s tudy , the mos t  vi gorous 
r egene rat ion oc curred primar i l y  where c rown f i r e s  h ad 
burne d . At the Bote Moun t a i n  s i t e , n e a r l y  7 5  perc ent o f  
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regenerat ing Tab l e  Mount a i n  pine was found a t  s amp l e  points 
where m ineral soil was expo s e d ,  and the mo s t  s ampl e  p o i n t s  
w i t h  mine ral s o i l  expos e d  w e r e  found where c rown f i re 
burne d . 
Wh i l e  amp l e  regenerat ion had occurred in are as burned 
by hot s u r f a c e  f i res that had removed part of the c anopy , 
shading f rom the r e s idual c anopy appe ared to b e  ret arding 
growth . At both Bote Moun t a in and Horseh i t ch Gap , the 
f as t e s t  growth o f  regenerat ion was occurring whe r e  crown 
f ire had o c curre d . Even though the m o s t  abundant 
regenerat ion at Hors ehitch Gap was actu a l l y f ound along an 
e dge whe re  a hot s u r f a c e  f i re burned , s tern h e i ght was 
s i gn i f i c an t l y  greater in the c rown f i re a r e a . 
I n  are as whe re  l i ght s u r f a c e  f ir e s  burne d , much o f  
the hardwood c omp e t i t i on was k i l l e d-back , b u t  regeneration 
of T ab l e  Moun t a in pine was negl i gibl e .  Mos t  cones � i d  not 
r e c e i v e  enough heat to open , and very l i t t l e  m i n e r a l  s o i l  
was e xpos e d . S e e dl i n gs that did germ i n a t e  are re c e iving 
v ery l i t t l e  sunl i ght , and wi l l  l i kely f a i l  to s urv ive . 
Are as burned the ho t t e s t  are not l ik e l y  going to b e  
abl e  t o  burn again f o r  s everal years due to the l ow l eve l o f  
l ight s u r f a c e  f u e l  ava i l ab l e  that i s  needed to c arry a f i re . 
The du r a t i on o f  th is  " f i reproo f "  cond i t ion i s  probab l y  l e s s  
than 1 0  years , wh i c h  i s  i nd i c ated by the 1 1  ye ar-o l d  s t and 
at Hors ehi tch Gap , whe re f al l en ne edl e s  and other f ine fue l s  
appear t o  have ac c umul ated s u f f i c iently t o  c arry a f ir e  
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through much o f  the s t and . S ince the hotte s t  f i re s  that 
k i l l  the exi s t ing s t and are the ones th at e s t ab l i sh the m o s t  
v i gorous regenerat ion , exc lus ion o f  f i r e  i s  c r i t i c al unt i l  
the regenerated s t and h a s  produced enough s e e d  t o  onc e  a g a i n  
perpetuate i t s e l f . 
Although cones we re ob s e rved on s t erns i n  the 1 1  year­
old s t and at Hor s eh i t ch Gap , they we r e  only found on s terns 
growing in the area burned by c rown f i re . Even then , only 8 
o f  6 6  s t erns h ad at l e a s t  one cone , and only s t ern one had 
mo r e than one cone . The re fore , i t  i s  unl i k e l y  that enough 
s ee d  h a s  been produ c e d  to regenerate the s t an d  i f  i t  we re 
burned now . Thi s  as s ump t i on is supported by ob s e rv a t i ons 
m ade at  the 14  ye ar- o l d  s tand o f  T ab l e  Moun t a i n  pine that 
burned ne ar O l d  Fort , No � � �  Carol ina , wh ere re generat ion o f  
t h e  spe c i e s  wa3 spar s e  ( 6 0 0  s e edl ings /ha ) .  
on Greys tone Mount ain , howeve r ,  wh ere f i re burned 
through a 20 year-old s t and , amp l e  regen e r a t ion did occur . 
over one-third o f  the 2 0  ye a r - o l d  s terns the re had con e s , and 
mul t ip l e  con e s  we re not uncommon . Al though regenerat ion 
th ere ( 5 8 0 0  s e edl ings /h a ) was not as den s e  a s  that found 
where  o l der s t ands burned at Bote Mount a i n  and Ho r s eh i tch 
Gap ( 2 0 , 0 0 0 + /ha ) , i t  is l ik e l y  s u f f i c ient f o r  the 
c ompo s i t ion o f  the next s t and to b e  dom i n a t e d  by T ab l e  
Moun t a i n  pine . 
A review o f  l i t e rature shows that f i re h a s  b e en 
a f f e c t i n g  the l ands c ape o f  the Southern App a l ach i ans for 
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thous ands o f  ye a r s  ( Cr i dd l eb augh , 1 9 8 4 ; D av i d s on , 1 9 8 3 ; 
Kee l , 1 9 7 6 ) . Pol l en and charcoal an alys i s , a l ong wi th 
accounts wri t t en by E u rope an e xp l o re r s , s how that abo r i gi n a l  
burn ing o f  t h e  fore s t  was c ommon . Indi ans burned the l and 
f o r  v a rious r e asons . Wh i t e  s et t l e rs c au s e d  f requent f i r e s  
a s  wel l , o f ten · to c l e ar l and f o r  f arming . Whi l e  f i re s u s e d  
f o r  l and c l e ar ing probably o r iginated o n  l owe r , f l a t t e r  
are a s  m o r e  s ui t ab l e  for c u l t i v a t i on , t h e y  l ik e l y  s p r e a d  onto 
adj acent mounta i n s , whe re they woul d  a t t a in the i r  h i gh e s t  
inten s i t i e s  o n  the dri e r , s outh- to we s t - f a c ing s l ope s  
where the pine c omponent i s  m o s t  preval ent . B e c a u s e  
l i ghtning f i r e s  in t h e  southern Appal ach i ans a r e  infrequent , 
i t  h a s  l ik e l y  b e en the s e  ''human - c au s e d "  f i r e s  that have 
perpetuated the ye l l ow pine c ommun i t i e s  ( e spe c i al l y T ab l e  
Moun t a in p i n e ) in  the Southern App al ach i an s . Al l o f  the 
s t ands of Tab l e  Moun t a i n  pine s ampl ed in th i s  s tudy are 
documented to h ave o r i ginated fol lowing hum an - c au s ed f i r e s . 
W i th exc l u s i on o f  f i re , s tands o f  Tab l e  Moun t a in p i n e  
w i l l  s l owly b r e ak up a n d  b e  repl aced by more t o l e rant 
h ardwoods . Eventu a l l y  s uch s t ands wi l l  d i s appe ar f rom the 
l ands c ape . Th i s  s uc c e s s ional pro c e s s  is a c c e l e rated by 
i n f e s t ations o f  the s outh e rn pine bee t l e . Whe r e  
uncontro l l ed hum an - c au s e d  f ir e s  have p e rpetuated s t ands o f  
Tab l e  Mount a i n  pine in t h e  pas t , contro l l ed human - c au s e d  
f ir e s  mu s t  be u s e d  to p e rpetuate them i n  t h e  future . 
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B .  conc l u s ions 
1 .  The s t ands o f  T ab l e  Mountain p i n e  s tu d i e d  in th i s  
pape r were document e d  t o  have o r i ginated fol l owing 
hot f i r e s , a l l  of wh i ch wer e  human - c au s e d . 
2 .  crown f i res b e s t  c re a t e  the c ondit ions requ i r e d  
for s u c c e s s ful regenerat ion o f  Tab l e  Mount a i n  
pine : ( 1 )  h e at to open s e rot i nous cone s , ( 2 )  a 
s e edb e d  o f  m i n e r a l  s o i l , and ( 3 )  e xpo sure o f  
s e edl ings to f u l l  s un l i ght f o r  max imum growth . 
3 .  Whe r e  hot s u r f a c e  f i res  expo s e  m i n e r a l  s o i l  and 
only thin the c anopy , re gene rat ion of Tab l e  
Mountain p ine wi l l  l ik e l y  o c c u r , but s eedl ing 
growth rates wi l l  be r e t arde d by shading from the 
r e s idual c anopy . 
4 .  Whe r e  f i re intens i t i e s  are l ow ,  re gene r a t i on o f  
T ab l e  Moun t a in p ine wi l l  be n e g l i g ib l e , but 
hardwood c ompe t i t i on may be redu c ed .  
5 .  Al though c ones deve l op on s t erns o f  Tab l e  Mount a in 
pine th at are l e s s  than ten ye a r s  o l d , i t  may 
t ake as many a s  20 years be fore enough c on e s  are 
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produced by the s t and for s u c c e s s f u l  regene r a t i on 
to o c cur f o l l owing a f i re . 
6 .  In  the s t and o f  Tab l e  Moun t a i n  p i n e  s tudied at  
B o t e  Mount a i n , the pre - f ire unde r s tory was 
dom inated by h ardwoods . Al though s ome Tab l e  
Moun t a in p i n e  was f ound in the unde r s tory , m o s t  
w a s  s uppre s s ed . In the ab s en c e  o f  f i re , 
h ardwoods wou l d  l ik e l y  dom i n a t e  l at e r  s eral 
s t a ge s . 
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CHAPTER VI I 
INFERENCES AND RE COMMENDATIONS FOR FUTURE S TUDY 
A .  I n f e renc e s  
F i r e , and f i re a l one , h a s  perpe tuated s t ands o f  T ab l e  
Mount a in p ine i n  the Southern Appalac h i an l ands c ape . T ab l e  
Mount a in p ine  i s  a h i ghly- intol e rant p i o n e e r  spec i e s  that 
r e gen e r a t e s  only afte r s e vere d i s t urbanc e ,  and f i re is  the 
only d i s t urbance that c re a t e s  the three cond i t ions requ i r e d  
fo r s uc c e s s fu l  r e generat ion : heat to open s e rot inous cone s , 
a mineral s o i l  s e edbe d ,  and e xpo s ure to f u l l s unl i ght . 
The f i re s  that h ave perpe tuated T ab l e  Mount a i n  pine 
h ave l arge ly be e n human - c aus e d . That N a t i v e  Ame r i c ans 
burn e d  the l ands c ape in pre-Columb i an t im e s  for var ious 
reasons is we l l  documented . Wh i t e  s e t t l e r s  burned the 
l ands c ape as we l l , o f ten for the s ame r e a s ons a s  the 
Indi ans . Nearly all o f  the f i re s  th at burn in Southern 
Appal ach i an fore s t s  today are s t i l l  human - c au s e d ,  the 
m a j o r i ty b e ing s e t  by arsoni s ts . L i gh t in g  f i re s  are r a r e . 
Tho s e  that do oc c u r u s u a l l y  do not ge t l arge enough to have 
a s ign i f i c ant impact on the l ands c ape - -part i a l ly b e c au s e  
r a i n  i s  gene r a l l y  as soc i a ted with l i ghtning s to rms , and 
m a i n l y  b e c au s e  of f i re s uppre s s ion . 
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Fire  prevention and s uppre s s ion a c t i v i t i e s  in th i s 
c en tury have greatly redu c e d  the numbe r  and s i z e  o f  f i r e s  
tha t  burn in t h e  southern App al ach i ans . curren t l y ,  the only 
t im e s  that s tands o f  Tab l e  Moun t a in p i n e  i n  the r e gion are 
burned are whe n w i l d f i r e s  oc cur , and the only t im e  that 
the s e  f ir e s  c an r e ach intens i t ie s  h i gh enough to rege n e r a t e  
a s t and i s  when they exc e e d  i n i t i a l  s uppre s s ion e f f orts o f  
f i r e f i ghters . such were the c a s e s  with a l l  o f  the s t ands 
exam ined in th i s  s tudy . Wh i l e  the s e  f i re s  m ay perpet u a t e  an 
o c c a s ional s t and o f  Tab l e  Mount a in pine , they c annot b e  
depended o n  to maintain a s i gn i f i c ant popul at i on . To t a l  
exc l u s ion o f  f ire from the Southern App a l a c h i an environment 
wi l l  h ave det r imen t a l  e f f e c t s  on the spec i e s . 
Unl e s s  pub l ic l and managers in the southern 
Appal ach i ans adopt a pre s c ribed f i re program to inten s e ly 
burn o l d , dec adent s tands o f  T ab l e  Moun t a i n  p ine for 
regen e r a t ion purpo s e s , Tab l e  Mount a in pine w i l l  eventu a l l y 
d i s appe a r  f rom much o f  the l ands c ape . Th i s  repl ac ement 
proc e s s  is ac c e l e rated in are a s  i n f e s ted by s outh e rn pine 
b e e tl e s . 
I 
F i r e s  u s e d  to burn s t ands Tab le Mount a i n  p ine wi l l  n e e d  
to  b e  hot i f  s uc c e s s ful regenerat ion i s  to o c c u r . T o  g a i n  
t h e  de s i red h i gh intens i t i e s , a h e ad- f i re wi l l  probab l y  h ave 
to  b u rn ups lope through a s t and unde r warm , dry c l im a t i c  
condi t i on s . Th i s ,  obvi ou s l y ,  m a y  make control e f forts more 
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d i f f i c u l t  and more l abor- intens ive than w i th pre s c r ibed 
burns u s ing l ow- intens i ty , b a c king- f i re m e thods . 
B .  Recommendations for Future s tudy 
S t and cond i t ions prior to the f i r e s  c r i t i c a l  to th i s  
s tudy were not f u l l y  known b e c au s e  the f i r e s  that burned the 
s tudy are as were wi l d f i r e s  and not p l anned events . Wh i l e  i t  
was po s s ib l e  to evaluate s i te condi t i ons a f t e r  e ach f i re , 
pre- f ire c ondi t i ons c oul d only be par t i al ly recon s t ruc t e d . 
Al though s terns o f  � � e e s  could be coun t e d  and rn 8 a s ured in an 
area cons umed by c �own f i re , other vege t a t ion m ay h ave been 
ent i r e l y  c on s u�1 e d . Wh i l e  res idual organ i c  m a t t e r  ( ROM ) 
could be rn �  . : e d ,  i t  w a s  n o t  known how much h ad b e en there 
to begin with . 
Another l im i t ing f a c to r  was the t im e  that had e l ap s e d  
betwe en t h e  o ccurrence o f  a f i re and f i r s t  e xam inat ion o f  
the f i re area b y  the author , the l e a s t  o f  wh i ch was s ix 
month s . Mos t  o f  the s i t e s  we re s amp l e d  s ev e r a l  years 
f o l l owing the f i r e s . There fore , s ome f i re e f f e c t s  may not 
h ave b e en a s  e v i dent a s  they wou l d  have been imm e d i at e l y 
f o l l owing the f i re . one prime example o f  th i s  was found 
when m e a s urements o f  ROM were m ade at Bote Mount a in . I t  was 
f i r s t  attempted to d i s t ingu i sh s ampl e po ints on b are m i ne r a l  
s o i l  f rom tho s e  w i th ROM depths o f  l e s s  than 1 ern . Howeve r ,  
i t  was s oon d i s covered that th i s  di f f erent i at i on b e twe en 
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" non e "  and " a  l i ttl e "  organ i c  matter was h ard to accura t e l y  
di s t ingu i s h . Th i s  w a s  p r i m a r i l y  due to t h e  f a c t  that s om e  
o f  organ i c  m a t t e r  obs e rved was thought to h ave accumul at e d  
a f t e r  t h e  f i re . The re fore , s amp l e  points w i th bare m i n e r a l  
s o i l  expos ed were inc luded in with thos e .  having l e s s  than 1 
em o f  r e s i du a l  organ i c  m a t t e r . 
S t at i s t i c al an a l ys i s  showed h i gh s i gn i f i c an c e  in the 
numb e r  o f  s amp l e  points and amount o f  regenerat ion in the 
ROM < 1 em depth c l a s s , ind i c at i n g  that a further bre akdown 
of the c l as s  ( i . e . , 0 - 0 . 5  em and 0 . 6 - 1  em ) m ay give a b e t t e r  
ind i c at ion o f  t h e  " b e s t "  s e edbed cond i t ions . 
The b e s t  way to further s tudy the e f f e c t s  that f i re h a s  
on Tab l e  Mount a in pine i s  t o  pl an and c ondu c t  c on t ro l l ed 
burns . Onl y  then wou l d  i t  be pos s ib l e  to de t e rm i n e  pre - f i r e  
s t and condit ions to wh i c h  pos t - f i re s t and cond i t ions c q u l d  
be c ompare d .  Burns c o u l d  be conducted under v a rying 
c l im a t i c  c ondit ions in s t ands w i th varying age s and 
den s i t i e s  on s i t e s  w i th v a rying aspe c t s , s t e epne s s e s , and 
fue l l oadings to b e t t e r  de t e rmine cond i t i on s  in wh i ch Tab l e  
Moun t a in p ine c an b e  re gene rat e d . P re - f i re analys i s  s houl d  
inc l ude a n  ac c urate analys i s  o f  a l l  v e g e t a t ion o n  the s i t e  . 
.. 
The depths o f  org an i c  m a t t e r  shou l d  b e  me asured at  var ious 
points throughout the propo s e d  burn a r e a  to b e  compared w i th 
pos t - f i r e  depth s . Fuel mo i s ture s and l o adings , a s  we l l  a s  
weath e r  cond i t i on s , should b e  we l l  documen t e d  for e ach burn . 
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During a burn , f i r i n g  t e chnique s and f i re b ehav i o r  
shoul d  be doc umented . Temperatures c o u l d  b e  m e a sured at  
various p l ac e s  wi th in the s t and , both hori z ont a l l y  and 
vert i c a l ly ( i . e . , at ground l ev e l , m i d - c rown , and upper­
c rown ) . 
Pos t - f i re analys i s  c o u l d  inc l ude m e thods u s e d  in th i s  
s tudy and r e f ined a s  n e e de d . S e e d  trap s  c o u l d  be u s e d  to 
measure s ee d f a l l . P e rmanent plots shou l d  be e s t ab l i s h e d  to 
monitor s t and dev e l opment over t ime . 
The po s s ib i l i t i e s  for s tudyi ng e f f e c t s  o f  f i re on Tab l e  
Moun t a in P ine are m any . Howeve r , mo s t  r e l y  on the chan c e  
o ccurrenc e of a f i re . Wh i l e  s ome e f f e c t s  c an b e  s tudi ed 
through pos t - f ire  an a l ys i s  o f  wi l d f i re s , only w i th pl anned ,  
c ontro l l e d f i re s  c an a management s cheme for p e rpe tuating 
T ab l e  Mount a in pine in the southe rn App a l ach i ans be 
dev e l ope d . 
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AP PEND IX 
Tab l e  A- 1 . S e l e c te d Mul t ipl i e r s  for M e t r i c  to Engl i sh 
Convers ions . 
conv e r s ion Mul t ip l i e r  
Length o r  D i s t an c e  
Mi l l imeters t o  inch e s  
Cent ime ters to inch e s  
Me t e r s  to f e e t  
Meters to yards 
K i l om e t e r s  to rn i l 9 s  
Are a 
Square m e t e r s  to s quare f e e t  
He c t ares to a c r e s  
Square rn e t e � s /h e c t are to square f e e t / a c r e  
Sourc e : P a ine , D .  P .  1 9 8 1 . Ae r i a l ­
interpre t a t  · · 
W i l ey anr' 
1 1 8  
0 . 0 3 9 4  
0 . 3 9 3 7  
3 . 2 8 0 8  
1 .  0 9 3 6  
0 . 6 2 1 4  
1 0 . 7 6 3 6  
2 . 4 7 1 0  
4 . 3 5 6 0  
Tab l e  A- 2 .  S t em count o f  P re - f i re Ove r s tory o f  Bote 
Mountain P l o t s  ( s t em DBH 7 . 5  em and greater ) .  
P l ot Tab l e  Mtn . P i tch Che s tnut s c a r l e t  R e d  Oth e r  
Numbe r  P in e  P i n e  oak O a k  Map l e  Hdwds . 
LOW- inten s i t y  P l o t s  
1 1 6  0 3 3 0 2 
2 1 7  1 5  0 3 2 2 
3 7 4 0 2 1 2 
4 5 5 0 0 1 0 
1 5  1 2  2 1 4 3 0 
1 6  1 2  3 0 5 2 0 
MED IUM- intens ity P l o t s  
5 1 3  1 0 0 0 0 
6 1 5  3 2 5 1 2 
9 4 0 8 4 6 0 
1 0  9 5 0 3 1 0 
1 2  1 3  1 0  0 4 1 0 
1 4  3 8  0 1 3 0 1 
HIGH- intens ity P l o t s  
7 1 3  2 0 8 5 0 
8 1 4  1 2 5 1 1 
1 1  5 4  0 0 0 0 0 
1 3  1 9  1 0 6 0 0 
1 7  1 6  0 1 5 1 0 
1 8  2 2  0 0 4 1 0 
Tot al stems 
L OW 6 9  2 9  4 1 7  9 6 
MEDIUM 9 2  1 9  1 1  1 9  9 3 
HIGH 1 3 8  4 3 2 8  8 1 
Tota l  2 9 9  5 2  1 8  6 4  2 6  1 0  
1 1 9  
Tabl e  A-3 . B a s al Area a o f  P re - f ire over s tory o f  Bot e  
Mountain P lo t s  ( s tem DBH 7 . 5  e m  and gre a t e r ) .  
P l o t  Tab l e  Mtn . P i tch Ch e s tnut s c arl e t  Red Other 
Numb e r  P in e  P in e  oak Oak Mapl e  Hdwds . 
LOW- inten s ity P l o t s  
1 0 . 7 6b 0 . 0 0 0 . 2 1 0 . 0 2 0 . 0 0 0 . 1 1 
2 0 . 9 5 0 . 4 4 0 . 00 0 . 1 9 0 . 0 4 0 . 0 6 
3 0 . 1 9 0 . 0 9 0 . 0 0 0 . 0 5 0 . 0 1 0 . 0 3 
4 0 . 0 7 0 . 1 5 0 . 0 0 0 . 0 0 0 . 0 1 0 . 00 
1 5  0 . 4 5 0 . 0 8 0 . 0 3 0 . 1 1 0 . 1 0 0 . 0 0 
1 6  0 . 3 8 0 . 2 8 0 . 0 0 0 . 0 9 0 . 0 2 0 . 0 0 
MED I UM- intens i ty P l ot s  
5 0 . 4 1  0 . 0 5 0 � 0 0  0 . 0 0 0 . 0 0 0 . 0 0 
6 0 . 5 8 0 . 2 0 0 . 0 7 0 . 1 1 0 . 0 1 0 . 0 2 
9 0 . 1 9 0 . 0 0 0 . 1 7 0 . 0 5 0 . 04 0 . 0 0 
1 0  0 . 3 3 0 . 2 0 0 . 0 0 0 . 1 5 0 . 0 3 0 . 0 0 
1 2  0 . 2 8 0 . 4 0 0 . 0 0 0 . 0 7 0 . 0 1 0 . 0 0 
1 4  0 . 9 9 0 . 0 0 0 . 0 5 0 .. 0 2  0 . 0 1 0 . 0 0 
HIGH- inten s i ty P l o t s  
7 0 . 2 8 0 . 0 6 0 . 0 0 0 . 2 3 0 . 0 5 0 . 0 0 
8 0 . 6 6 0 . 0 1 0 . 0 3 0 . 1 1 0 . 0 1 0 . 0 1 
1 1  1 .  3 1  0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
1 3  0 . 4 9  0 . 1 7 0 . 1 7 0 . 1 5 0 . 0 0 0 . 0 0 
1 7  0 . 4 8 0 . 0 0 0 . 0 0 0 . 0 9 0 . 1 1 0 . 0 0 
1 8  1 . 03 0 . 0 0 0 . 0 0 0 . 0 8 0 . 0 2 0 . 0 0 
Tot a l s  
LOW 2 . 8 1 1 .  0 3  0 . 2 4 0 . 4 6 0 . 1 7 0 . 1 9 
MEDIUM 2 . 7 9 0 . 8 4 0 . 2 8 0 . 4 0 0 . 0 9 0 . 0 2 
HIGH 4 . 2 6 0 . 2 5 0 . 04 0 . 6 7 0 . 1 9 0 . 0 1 
Tot al 9 . 8 6 2 . 1 2 0 . 5 6 1 .  5 3  0 . 4 5 0 . 2 2 
aB a s a l  are a in s quare m e t e r s . 
bAl l f i gu r e s  rounded t o  the n e a re s t  0 . 0 1 .  
1 2 0  
Tab l e  A-4 . F ire  D amage to Tab l e  Moun t a i n  P i ne in ove rs tory 
of Bote Moun t a in P l o t s  ( s tern DBH 7 . 5  ern and 
gre ater ) .  
D am age to Tree Heat s u s t a i n e d  
by C anopy/ Cone s a 
Tot a l  
P l o t  Numb e r  Charred/ 
Numb e r  sterns None S c o rched K i l l ed Low Mod . H i gh 
LOW- intens i ty P l o t s  
1 1 6  1 5  0 1 1 6  0 0 
2 1 7  1 7  0 0 1 7  0 0 
3 7 4 0 3 0 5 2 
4 5 1 0 4 1 2 2 
1 5  1 2  1 2  0 0 1 2  0 0 
1 6  1 2  8 4 0 9 3 0 
MED I UM- int ens ity P l o t s  
5 1 3  5 0 8 0 5 8 
6 1 5  0 1 1 4  4 1 1  0 
9 4 0 0 4 0 0 4 
1 0  9 0 0 9 0 0 9 
1 2  1 3  1 0 1 2  0 1 3  0 
1 4  3 8  1 7  2 1 9  0 3 8  0 
HIGH- intens i ty P l o t s  
7 1 3  0 0 1 3  0 0 1 3  
8 1 4  0 0 1 4  0 0 1 4  
1 1  5 4  0 0 5 4  0 0 5 4  
1 3  1 9  4 0 1 5  0 6 1 3  
1 7  1 6  0 0 1 6  0 0 1 6  
1 8  2 2  0 0 2 2  0 0 2 2  
Tot a l s  
LOW 6 9  5 7  4 8 5 5  1 0  4 
MEDIUM 9 2  2 3  3 6 6  0 6 7  2 5  
HIGH 1 3 8  4 0 1 3 4  0 6 1 3 2  
Tota l  2 9 9  8 4  7 2 0 8  5 5  8 3  1 6 1  
aRating o f  the amount o f  h e a t  s u s t a ined t o  open s e rot inous 
con e s  in the c rown o f  the tree . 
1 2 1  
Tab l e  A- 5 . F ire  D amage to P i tch P ine i n  Ove rs tory 
P l o t  
Numbe r  
1 
2 
3 
4 
1 5  
1 6  
5 
6 
9 
1 0  
1 2  
1 4  
7 
8 
1 1  
1 3  
1 7  
1 8  
LOW 
MEDIUM 
HIGH 
Total 
o f  Bote Mount ain Plots ( s tem DBH 7 . 5  e m  and 
gre a t e r ) .  
D amage to Tree 
Total 
Numb e r  Charred/ K i l l e d  
s tems None S c o rc h e d  B a c k  
LOW- intens i ty P l o t s  
0 
1 5  1 5  0 0 
4 3 0 1 
5 3 2 0 
2 2 0 0 
3 3 0 0 
MEDIUM- int ens i ty P l o t s  
1 0 1 0 
''I -I 0 1 2 
0 
5 0 0 5 
1 0  3 4 3 
0 
HIGH- intens i ty P l o t s  
2 0 0 2 
1 0 0 1 
0 
1 1 0 0 
0 
0 
Tot a l s  
2 9  2 6  2 1 
1 9  3 6 1 0  
4 1 0 3 
5 0  3 0  8 1 2  
1 2 2  
Tab l e  A- 6 . Number o f  M i n i p l o t s  in E a ch ROM Depth C l a s s  
w i th se edl ing ( s )  o f  Tab l e  Moun t a in P i ne P re s en t  
at  B o t e  Moun t a in ( 6 4 m inipl o t s  p e r  p l ot ) . 
P l o t  
Numb e r  
1 
2 
3 
4 
1 5  
1 6  
Tota l  LOW 
5 
6 
9 
1 0  
1 2  
1 4  
Tot a l  MED 
7 
8 
1 1  
1 3  
1 7  
1 8  
Tota l  HIGH 
Tot a l  
0 - 1  
0 
1 
1 
2 
3 
4 
1 1  
7 
1 9  
8 
7 
1 3  
1 2  
6 6  
1 0  
8 
3 2  
3 4  
8 
1 6  
1 0 8 
1 8 5  
Res idu a l  Organ i c  Mat t e r  D epth C l a s s  ( em )  
1 - 5  6 - 1 0  
LOW- intens i ty P l o t s  
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
1 
1 
4 
2 
MEDIUM- inten s i ty P l o t s  
3 
3 
7 
0 
6 
3 0  
4 9  
1 
0 
0 
0 
0 
0 
1 
HIGH- intens i ty P l o t s  
2 
3 
1 
7 
2 
5 
2 0  
Al l P l o t s  
7 0  
0 
1 
0 
N/A 
0 
0 
1 
4 
1 1 - 1 5  
0 
0 
0 
0 
0 
0 
0 
0 
0 
N/A 
0 
0 
N/A 
0 
0 
N/A 
N/A 
N/A 
N/A 
N/A 
0 
0 
1 6 +  
0 
0 
0 
0 
N/Aa 
0 
0 
0 
0 
N/A 
0 
0 
N/A 
0 
0 
N/A 
N/A 
N/A 
N/A 
N/A 
0 
0 
aNo rn i n i p l o t s  recorded in thi s  depth c l a s s . 
1 2 3  
Tab l e  A-7 . Number o f  Seedl ings o f  Tab l e  Moun t a in P ine in 
E ach Miniplot by ROM Depth Cl a s s  a t  Bote 
Moun t a i n  ( 6 4 Miniplots per P l ot ) . 
Res i du a l  Organ i c  m a t t e r  D epth C l a s s  ( em )  
P l o t  
Numbe r  0 - 1  1 - 5  6 - 1 0  1 1 - 1 5  1 6 +  
LOW- intens i ty P l o t s  
1 0 0 0 0 0 
2 1 0 0 0 0 
3 1 0 0 0 0 
4 2 0 1 0 0 
1 5  3 0 1 0 N/Aa 
1 6  4 4 0 0 
To t a l  LOW 1 1  1 2 0 0 
MED I UM- inten s i ty P l o t s  
5 8 3 1 0 0 
6 2 5  3 0 0 0 
9 8 7 0 N/A N/A 
1 0  7 0 0 0 0 
1 2  1 4  7 0 0 0 
1 4  1 9  4 5  0 N/A N/A 
Tot a l  MED 8 1  6 5  1 0 0 
HIGH- intens ity P l o t s  
7 1 2  0 0 0 
8 8 ... 1 N/A N/A 
1 1  6 9  1 0 N/A N/A 
1 3  5 4  8 N/A N/A N/A 
1 7  8 2 0 N/A N/A 
1 8  1 9  5 0 N/A N/A 
To tal HIGH 1 7 0  2 1  1 0 0 
Al l P l o t s  
Grand Total 2 6 2  8 7  4 0 0 
aNo m i n i p l o t s  re corded in thi s  depth c l as s . 
1 2 4 
VITA 
Gre gory Lynn s anders was born in Knoxv i l l e , Tenne s s e e  
o n  March 1 2 ,  1 9 6 2 . He w a s  r a i s e d  in Harp e r , ore gon whe r e  
attended e l ement ary s chool and gradu a t e d  f rom Harpe r H i gh 
School in May , 1 9 8 0 . I n  Septemb e r , 1 9 8 0  he ente red Tre a s u r e  
Val l ey commun i ty Co l l ege in ontario , Oregon , a n d  in June , 
1 9 8 2  re c e ived an As � o c i at e  o f  S c ienc e degr e e . He entered 
oregon S t ate Un ivers i � ·: 2orv a l l i s  in S ep t emb e r , 1 9 8 2  
whe r e  he r e c e ived a B a c h e l o r  o f  S c i en c e  degre e i n  Fore s t  
Management i n  June , 1 9 8 5 . H e  enrol l e d  the Un ivers ity o f  
Tenne s s e e , Knoxv i l l e  i n  S ept embe r ,  1 9 8 6  and i n  Augu s t ,  1 9 9 2 , 
r e c e ived a Mas ter o f  S c ience degree in Fore s t ry .  
He h a s  b e e n  emp l oyed as a Fire Prevent ion Fore s te r  
w i th the T ennes s ee Department o f  Agr i c u l ture , D iv i s ion o f  
Fore s try i n  Knoxv i l l e  s in c e  Dec embe r ,  1 9 8 8 . 
1 2 5  
